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ABSTRACT 

The report is the second of two describing the 
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among job requirements, training, and manpower considerations for 
aviation maintenance. A summary of the results of the first report is 
included. The survey questionnaire administered to 5,030 mechanics 
contained a task inventory of 1,323 specific maintenance tasks and 
was also designed to obtain information regarding background, 
experience, and training of the mechanics and general maintenance 
information concerning the performance of their jobs. Responses from 
2,978 mechanics provided a broad profile of the OH-1 maintenance 
personnel. Detailed data presented in the report are based on the 
responses of 771 personnel, who at the time they were surveyed were 
job incumbents performing or supervising UH'-I maintenance in combat 
units in Vietnam. A discussion of the findings and nine general 
conclusions concerning training curriculum development are presented 
in the report. Appended material (267 pages) includes frequency of 
performance tables for maintenance tasks presented according to 
various maintenance and experience levels and an examination of the 
comparability of the two forms of the job description inventories. 
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PURPOSE OF THE STUDY 

In the past decade airmobility has become an integral aspect of Army tactical 
operations. The growth of Army aviation has placed a considerable strain on the training 
base to meet the requirements for large numbers of competent and skilled personnel. 
These requirements have been particularly critical in the aviation maintenance area. 

In seeking to improve the training of aviation maintenance personnel, the Army 
faces two important problems. First, there is need for detailed specifications of the tasks 
that the mechanic performs in the field, that is, actual field performance requirements. 
Second, the portions of these requirements to be met through central service school 
training and those to be met throu^ other means, such as on-the-job training, need to be 
determined. The research described in this report was aimed at these problem areas for a 
critical aviation maintenance specialty, MOS 67N20, the UH-1 helicopter mechanic, 

<• 

OBJECTIVES OF THE STUDY 

The overall objective of Work Unit UPGRADE was to study the relationships among 
job requirements, training, and manpower considerations for aviation maintenance. More 
specifically, the objectives of the study were to develop techniques for gathering task 
data and procedures for translating the data into effective training programs, and to 
develop techniques to assist in the definition of school and unit training responsibilities. 

APPROACH 

The first step in the accomplishment of these objectives was the conduct of a 
worldwide survey of the job activities of UH-1 helicopter mechanics and crew chiefs. A 
job activity questionnaire was prepared, based upon the UH-1 Organizational Maintenance 
Manual and Maintenance Allocation Chart and interviews with experienced maintenance 
personnel. From these sources a task inventory of 1,323 specific maintenance tasks 
performed by the UH-l mechanic, MOS67N20, was developed for inclusion in the 
questionnaire. Other sections of the questionnaire were designed to gain information 
regarding background, experience, and training of the mechanics and general maintenance 
information concerning the performance of their jobs. 

The survey questionnaires were administered worldwide to 5,030 UH-l mechanics, 
1,557 enlisted maintenance supervisors, and 405 maintenance officers during FY 1968-69. 
Of these persons, 2,129 were not available for survey due to changes in assignment, 
completion of service, and similar reasons. Completed questionnaires were received from 
2,084 UH'l mechanics, 702 maintenance supervisors, and 192 maintenance officers, a 
total of 2,978 respondents. 

The results of this survey provided a board profile of the UH-1 maintenance 
personnel, including their training and background, and a description of the UH-1 
mechanic's general job activities. Data concerning the performance of the 1,323 mainte- 
nance tasks were obtained. 
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RESULTS 



The first UPGRADE report' presented data and findings on the individual chai*ac- 
teristics and general job context for the field survey respondents. The present report 
provides data on the performance of specific maintenance tasks by 771 67N20 mechanics, 
180 enlisted supervisor personnel, and 83 maintenance officers who were combat job 
incumbents at the time of the survey. The pui^pose of limiting the sample of these 
individuals was to permit evaluation of job performance in a combat environment. The 
questionnaire inventory covered the performance of 1,323 tasks, 1,294 of which related 
to the maintenance of 253 hardware components and 29 of which related to miscella- 
neous tasks involved in general UH-1 maintenance and the handling of equipment 
and tools. 

Among the findings were the following: 

(1) At least 10% of the organizational-level mechanics and crew chiefs reported 
performing all tasks in 68 of the 253 different aircraft components represented in the 
inventory. At least 10% of the Direct Support/General Support (DS/GS) mechanics 
reported performing all of the tasks on 47 of the 253 components; 34 of these 
components were in common with organizational mechanics, and 13 were not in 
common. 

(2) There were some hardware components on which less than 10% of the 
respondents performed any of the associated tasks. The organizational mechanics reported 
35 such components, while the DS/GS mechanics reported 17. 

(3) Most tasks exhibited the expected increase in proportion of respondents 
reporting having performed the task as a function of increasing amounts of maintenance 
experience. There is an increase in the frequency of troubleshooting tasks as a function 
of experience. Of the 635 tasks reported as performed by 10% or more of the organiza- 
tional-level mechanics with six months' experience, or less, only about 6% are trouble- 
shooting tasks. In contrast, troubleshooting tasks constitute 20% of some 154 tasks 
performed by 10% or more of only the more experienced organizational mechanics, that 
is, those with experience greater than one year. 

(4) Enlisted supervisors tended to indicate that the newly graduated mechanic 
should be able to perform practically all of the tasks listed when he reports to the unit, 
although the field survey data showed that many of the tasks are performed seldom and 
by few men. For example, of 288 tasks that were reported as performed by less than 
10% of the organizational mechanics in any experience group, over 78% were judged as 
"must be able to perform at once with little direction" by 20% or more of the 
enlisted supervisors. 



CONCLUSIONS 

General. conclusions include the following: 

(1) The job description inventory is a feasible means to gather data for systems 
engineering of training programs. It can be administered effectively by mail, which makes 
it feasible for use in most military training situations. 

* Russcl E. Schulz, Barbara K. FiuGerald. and Wallace W. Prophet. UH-l Helicopter Mechanic 
(MOS 67N20) Job Description Survey. Background, Trainins, and General Maintenance Activities, 
HumRRO Technical Report 73-33, December 1973. 



(2) Adequate attention to administration procedures can produce high rates of 
inventory returns with military populations, even for long inventories. 

(3) Job description data provided by job incumbents probably provide a better 
basis overall for identifying **need-to-know'' content for school training programs than do 
data based on supervisors' judgments. 

(4) Data from job description inventories provide a sound basis for an initial 
allocation of a task to either school or unit training, but other factors should also be 
considered in making a final allocation decision. The task training allocation structure 
provides a basis for the development of systematic quality control mechanisms to ensure 
the accomplishment of training objectives. 

^ (5) Allocation of training functions and responsibilities requires a corres- 
ponding provision of resources for accomplishment. 

(6) Data provided by job incumbents can be useful to schools and higher 
headquarters as a feedback on adequacy of training. 



PREFACE 

The overaU objectives of Work Unit UPGRADE were to develop techniques for 
gathenng job description data and for translating those data into effective training 
programs. In addition, the research was intended to produce, as a by-product specific 
mS^7N20 ''"""'"'"^ performance requirements for the UH-1 helicopter mechanic, 

A worldwide survey of the job activities of 67N20 mechanics was conducted 
Results of the survey were-'provided to the U.S. Army Aviation School and U.S. Army 
Transportation School for their use in training program development and revision. 
Because of the considerable interest in these results for a number of agencies they are 
being presented in documented form in the present report and a previous xeport-UH-1 
Helicopter Mechanic (MOS 67N20) Job Description Survey: Background, Training, and 
General Maintenance Activities, HumRRO Technical Report 73-33, by Russel E Schulz 
Barbara K FitzGerald, and Wallace W. Prophet, December 1973-dealing with survey 
resu ts related to performance of UH-1 maintenance tasks. Additional reports include Use 
of Job and Task 'Analysis in Training, HumRRO Professional Paper 1-69, January 1969 
and Implementation of Systems Engineering Concepts in Army Training, HumRRO 
Professional Paper 11-71, by D. Schley Ricketson, Robert H. - Wright, and Russel E. 
Schulz, June 1971. 

UPGRADE research was performed at HumRRO Division No. 6 (Aviation) (now the 
Dothan Office of HumRRO Central Division), Fort Rucker, Alabama. Dr. Wallace W. 
^ophet is Director of the Division, and Mr. Russel E. Schulz was the Work Unit Leader. 
Ur.Paul Caro-is the cunent Office Director. The work was earned out under the 
^•?u'™ P °^ Research Institute for the Behavioral and Social Sciences, 

with LTC A.L. Meredith serving as the technical monitor. 

Military support for the study was provided by the U.S. Army Aviation Human 
Research Unit, Fort Rucker. LTC Donald E. Youngpeter was Unit Chief at the time this 
report was prepared. 

HumRRO research for the Department of the Army is conducted under Army 
^°J^^j{j^DAOT19-73-C-0004. Amiy Training Research is conducted under Army Project 



Meredith P. Crawford 
President 

Human Resources Research Organization 
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Chapter 1 
INTRODUCTION 



This is the second of two reports describing .the results of a worldwide survey of the 
job activities of helicopter mechanics, MOS 67N20, The first of these reports* presented 
the data concerning the background and training of 67N20 mechanics and their perform- 
ance of general maintenance duties. The present report provides data on the performance 
by these 67N20 mechanics of 1,294 sp*. uac UH-1 maintenance tasks and 29 miscella- 
neous aircraft maintenance tasks, and their use of maintenance equipment. 



MILITARY PROBLEM 

Research in Work Unit UPGRADE was directed at problems encountered, by the 
Army in meeting its need for highly skilled aircraft maintenance personnel. The rate at 
which Army aviation has expanded in recent years and the increasing cost and com- 
plexity of operational aircraft accelerated the need for these critical maintenance services. 
The Army inventory of aircraft rose from fewer than 1,000 aircraft at the end of World 
War II to a peak of approximately 11,500 in FY 1970. While this number has declined as 
a result of the end of the Vietnam conflict, Army aircraft requirements will continue to 
be substantial. 

During the Vietnam conflict, much attention was focused on the problems of 
.training pilots. Although perhaps less widely recognized, the problems attendant upon the 
training of sufficient numbers of personnel to maintain the Army*s fleet of aircraft were 
equally critical. The Vietnam experience showed that the operational capabilities of Army 
aviation depend just as directly on the manner in which maintenance personnel perform 
as on the manner in which pilots perform. Maintenance personnel are essential links in 
the chain of airmobility. 

Training for aviation maintenance personnel is given at both the U.S. Army Aviation 
School (USAAVNS), Fort Rucker, Alabama, and the U.S, Army Transportation School 
(USATS), Fort Eustis, Virginia. During FY 1967, the beginning of the research described 
in this report, these schools graduated 30,705 personnel from 29 aircraft maintenance 
courses, ranging in length from 3 to 15 weeks. Since the Vietnam phase-down, the need 
for new mechanics has declined. Still, 11,619 aircraft maintenance personnel were 
graduated from these two schools in FY 1972, 3,199 in FY 1973, 2,472 in FY 1974, and 
5,975 are scheduled to be graduated in FY 1975, 

Aircraft maintenance training should turn out a mechanic or crew chief who is 
competent in the job, and who can be an effective, productive member of the mainte- 
nance team immediately upon arrival in the field. Particularly during the Vietnam 
situation, time was not available for extensive on-the-job training before a course graduate 
had to perform maintenance that would determine the availability of aircraft for opera- 
^ tional mission employment 

^Russel E. Schulz, Barbara K. FilzGcrald, and Wallncc W. Prophet, UH-l Helicopter Mechanic 
(MOS 67N20) Job Description Surucy: Backi}round, Training, and General Maintenance Activities^ 
HumRRO Technical Report 73-33, December 1973. Q 
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The greatiy increased numbers of aircraft in the inventory and the numbers of 
peKonnel who had to be trained yearly to maintain them had other important impU- 
cations. Trainmg for aircraft maintenance duties requires elaborate and costly physical 
facilities. In addition, aircraft used in training are not available for operational units; 
foTfSduty ''^'"^'^ instructors assigned to formal training schools are not available 

Because of such factors, developers of aviation maintenance curricula must con- 
tmuaUy reexamine their courses to determine ways of improving the effectiveness and 
^ficiency of training. WhOe such a reassessment has always been a goal for Army 
training, the present emphasis on airmobOe operations adds urgency to efforts to develop 
new trammg techniques and to continue to improve existing ones, in order to increase 
the efficiency of aviation maintenance training.' 

The mUitary problem addressed in the present research has two elements: 

(1) What is the maintenance job that the mechanic must perform-that is, what 
are the actual performance requirements in the field? 

(2) What should be taught? 

Specifying the job in detail wUl serve as the starting point for determining what should 
be taught. Cntical questions in this area concern the allocation of training functions to 
the central school and to operational units, and the level of skill to be taught in 
cScti case. 

*u establishment of the Military Occupational Information Data Bank (MOIDB) by 

n^Jli'n ,^«!^°""«^ Operations, Department of the Army, and the issuance of a 
OONARC regulation. Systems Engineering of Training,^ provided specific means for 
increasing the job relevance and the effectiveness of Army training. The research in Work 
Unit UPGRADE was designed to assist such efforts by providing in-depth information on 
techniques for gathenng and using job data in the construction of the aviation mainte- 
nance curriculum. 



RESEARCH PROBLEM 

The present research was based upon preliminary exploration by HumRRO Division 
No. 6 of research problems in Army aviation maintenance training. The Aviation School 
requested a study of the academic examin^ron system of the School^ ; the findings 
mcluded the fact that maintenance academic examinations were heavily weighted with 
material that was judged by maintenance personnel to be somewhat irrelevant to their 
actual jobs. Further study showed that the examination content was generally reflective 
of the course content."* 

Another activity serving as background was HumRRO assistance to the Department 
of the Army Board of Inquiry on the Army Logistics System (Brown Board).^ In this 
context, several areas in which more training was needed were identified by UH-l 
maintenance personnel; the general information available indicated a need for better 
means of determining exacUy what the mechanic docs, how often and under \vhat 
conditions he does it, and, consequently, what should be taught at the schools and what 
on the job. 

> Recent favorable experience of the U.S. Army Aviation School with the use of individualized, 
self-paced instruction for maintenance training is a case in point. 

^Headquarters, U.S. Continental Army Command. CON Regulation No. SGO-lOO-l 20 April 1972 
^Exploratory work in 1965 by T. Harrison Gray, HumRRO Division No. 6. 



Exploratory work in 1965 by Peter B. Dawkins, HumRRO Division No. 6 
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The present research had two principal objectives, both aimed at developing syste- 
matic techniques that could be applied to a variety of maintenance curriculum develop- 
ments, and perhaps to nonmaintenance training curricula as well. The first objective was 
to develop a system or set of techniques for gathering valid, detailed job description data 
Miiich could serve as the basis for curriculum .development. The second objective was to 
develop data that would assist in allocating training functions to schools and to 
unit training. 

Implicit in both objectives was the requirement that the techniques must be capable 
of producing timely information without the expenditure of excessive amounts of 
personnel time and effort, since operational training agencies seldom have sufficient 
personnel to allow them to embark on long and expensive research projects. It was also 
recognized that the techniques should be capable of application to new equipment and 
jobs entering the Army system. 

There have been differing opinions as to the most appropriate means of developing 
the description of a given job. Examination of the literature has shown few systematic 
comparisons of alternative procedures for such development within the military context. 
In the area of survey techniques, for example, there are several alternative means of 
administering a survey. In the present research, several survey techniques were compared 
in terms of the types of information produced. The survey products can also be 
compared with job descriptions derived from other sources. Such comparisons, together 
with information on the amount and type of effort required for the different methods, 
will provide the basis for identification of techniques best suited to Army requirements 
and resources. 

The second research objective that related to allocation of school and unit training 
involved identifying and evaluating the potential contribution of various factors. Previous 
HumRRO research* in several job situations had shown the potential importance of 
frequency of task performance, percentage of personnel performing task, time after 
graduation until first performance of task, task criticality, task difficulty, and kinds of 
facilities required for teaching the task. Other factors might include evaluation of 
proficiency requured and typical circumstances surrounding task performance, such as job 
aids and supervision. Most of these factors could be quantified and assigned relative 
values for use in an objective mathematical model for allocation of training responsi- 
bilities. Such a model does not exist for Army training, but the present study w?is aimed 
at exploiting the nature of some of the data inputs that might be required. 

A third objective of this study was to provide the Aviation and Transportation 
Schools with detailed job description data to be used in upgrading the single-engine, 
single-rotor, turbine, utility, and observation helicopter course. This course of instruction 
produces the MOS 67N series that supplies the helicopter mechanics who maintain the 
UH-l, 0H.6, and OH-SS helicopters. The Aviation School requested that the UPGRADE 
research use this high-density MOS series as the vehicle for model system development, in 
order to provide information for their immediate use. The data, therefore, were made 
available, prior to formal publication, to the Aviation and Transportation Schools for use 
in curriculum design efforts. 

SUMMARY OF RESULTS IN FIRST UPGRADE REPORT 

This section provides a summary of the data and findings relating to the back- 
ground, training, and general job context factors for the field survey respondents, as 

* Robert G. Smith, Jr. The Development of Training Objectives, HumRRO Research Bulletin 11, 
June 1964; 

Harry L. Ammerman, Development of Procedures for Deriving Training Objectives for Junior 
Jobs, HumRRO Technical Report 66-3, May 1966. 

14 

13 



presented in the first Work Unit UPGRADE report.* Data relating to the performance of 
specific maintenance tasks are given in Chapters of the present report. 

Among the descriptive results presented in the first report were the following: 

(1) The UH-1 mechanic is typically a young hi^ school graduate who has had 
little maintenance experience on aircraft other than the UH-1. 

(2) Substantial numbers of low-experience mechanics reported assignment to 
duty as crew chiefs within their first three months after assignment to the field. 

(3) About 90% of the 67N20 mechanics reported having completed the 67N20 
course at either the Army Aviation School or the Army Transportation School. About 
two-thirds of the respondents rated the overall quality of their school training as "good" 
to **excellent," with about one-third rating it as **fair" or **poor." Most of the recent 
graduates of these service schools indicated a need fou more emphasis on the quality and 
quantity of practical exercise instruction in aviation maintenance training. Trouble- 
shooting and rigging were the two technique or content areas most frequently reported as 
needing more emphasis, while the two aircraft systems most often cited as needing more 
training emphasis were the main rotor and the tail rotor. 

(4) Unit maintenance training programs appeared to be generally nonsystematic 
and not planned in advance. The most frequently used description of unit maintenance 
training programs was "mechanics learn by doing it themselves." Typically, little or no 
classroom instruction was devoted to maintenance instruction in field units. 

(5) The organizational mechanic's work week was typically 60 hours or more; 
crew chiefs reported 70 hours or more. In contrast. Direct Support/General Support 
(DS/GS) mechanics reported a 50- to 59-hour work week. All groups reported that 8 to 
10 hours per week were devoted to non maintenance duties. 

(6) A substantial percentage of mechanics and crew chiefs reported that they 
**never'* or **rarely" read the appropriate sections of the maintenance Technical Manuals 
(TMs) before beginning work on routine or troubleshooting tasks. This tendency was 
most pronounced for the least experienced mechanics. 

(7) Substantial numbers of mechanics reported difficulty in reading and under- 
standing the TMs, particularly those for the electrical, instrument, and utility systems. 

(8) The typical mechanic was "fairly satisfied" with his job and reported that 
it had turned out to be **better" than he expected at the completion of his service school 
training. Most were satisfied with the amount and quality of supervision they received, 
but unit promotion policies were generally rated only "fair" or "poor." While most 
mechanics expressed interest in future careers in aircraft maintenance, only about 5% 
stated they would ^^definitely" or "probably" reenlist. In contrast, over half of the 
enlisted supervisors indicated they would probably reenlist. 

(9) Some 38% of the 67N20s responding indicated they were not performing 
UH-1 mechanic or crew chief duties at the time of the survey. Of these, about one-third 
were performing duties completely unrelated to aircraft maintenance. Predictably, job 
satisfaction was lower for those mechanics who were not performing UH-1 mainte- 
nance duties. 
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chapter 2 



RESEARCH APPROACH 



SOURCES OF DATA 



Six different sources were used in this study to gain alternative descriptions of the 
67N20 job. In theory, the descriptions should not vary greatly when all sources are 
compared. For example, the Army's MOS description of the 67N20 should coincide with 
that given by the mechanic himself. 

Sources used were: 

(1) MOS description. 

(2) Descriptions from the Maintenance Allocation Charts. 

1 (3) Detailed job description inventories administered to job incumbents and 

their supervisors by mail. 

(4) Detailed job description inventories administered to job incumbents and 
their supervisors by a research team in the field. 

(5) Detailed job description inventories administered to recent job incumbents 
and supervisors (Vietnam retumees) by a research team. 

(6) On-site observations of maintenance activities by a research team. 

This approach went beyond the production of information on the variability of job 
descriptions. Comparisons among these sources produced information basic to identifying 
the most efficient techniques for gathering veridical job description data. Comparisons 
were based upon the amount and type of information produced, level of detail as related 
to level required for instructional development, and various operational factors related to 
ease of application and general utility. Selected data from these and other sources could 
also be used in the development of mathematical models for the allocation of train- 
ing responsibilities. 

SURVEY INSTRUMENTS 



Seven questionnaire-type Job Description Inventories (JDI) were developed to survey 
the job activities of 67N20 personnel. Table 1 lists each JDI and indicates the group to 



Table 1. Survey Groups and Methods of Survey Administration 
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Method of 






Administration 


JDI Form 


Group 


Mail 


On-site 


Form A 


Job Incumbents 


X 


X 


Form B 


Job Incumbents 


X 


X 


Form A-1 


Recent Job Incumbents (Field Returnees) 




X 


Form B-1 


Recent Job Incumbents (Field Returnees) 




X 


Form S 


Supervisors of UH-1 Mechanics 


X 


X 


Form S-1 


Recent Supervisors of UH-1 Mechanics 




X 


Form M 


Maintenance Officers ^ 


X 


X 
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which it was administered and the methods of administration. Each form was intended 
for surveying personnel assigned to (or recently returned from) Organizational, Direct 
Support, or General Support Maintenance Units. 

As can be seen from Table 1, each form (except M) was prepared for individuals on 
the job or for those recently returning from their jobs. Forms A and A-1 were identical 
in content and differed only in that A-1 was constructed in the past tense to relate the 
returnee to his recent field assignment. The same was true for Forms B and S and their 
conresponding past-tense Forms B-1 and S-1. This report deals primarily with Forms A, B, 
S, and M, the forms administered to UH-1 mechanics and supervisors on the job at the 
time of the survey. 

With the exception of Form M, which had only one section, each form contained 
four sections. Fonn A was identical to Form B except for Section III. 

Sections I and II contained, respectively: (a) general questions conceming back- 
ground, maintenance training and experience, and various aspects of the maintenance and 
nonmaintenance duties performed in present and past duty assignments; and (b) questions 
relating only to the man's present unit conceming general maintenance duties, working 
conditions, adequacy and availability of tools, test equipment, technical manuals, and 
similar factors bearing on the UH-1 mechanic's job. Data relating to Sections I and II 
were presented in the previotisly published UPGRADE report. 

This report, however, is concerned only with the task performance data in 
Sections III and IV of the JDI. These tasks* were developed throu^ intensive examina- 
tion and effort by experienced maintenance personnel at the Army Aviation School, and 
Army Transportation School, several CONUS aviation field units and from documentary 
sources such as the UH-1 Technical Manuals, and so forth. Section III contained 1,294 
tasks; Section IV, 29. 

Section III was comprised of a detailed listing of UH-1 maintenance tasks, grouped 
by hardware component. In all, some 21 different action verbs were combined, as 
appropriate, with 253 aircraft components to yield the 1,294 maintenance tasks covered 
in the mechanics', supervisors', and technical inspectors* forms (Forms A, A-1, B, B-1, S 
and S-1). On the mechanics' forms (A, A-1, B, and B-1), the tasks were divided so that 
half, or 647, appeared on Forms A and A-1, and the other half on Forms B and B-1. In 
addition, to allow comparison^ between Forms A and B, and A-1 and B-1, 22 tasks from 
Form A were included in Form B, and vice versa. Thus, a total of 669 tasks were 
represented on each mechanics' form. 

The incumbent mechanic respondent was asked (a) whether he had performed the 
task, only assisted in its performance, or neither assisted nor performed it; (b) the 
number of times he had performed the task (if performed) within the past month and 
the past year; (c) how long after the award of the 67N20 duty MOS before he performed 
the task; and (d) his estimate of his proficiency in performing the task. 

Supervisors and technical inspectors were asked to indicate for each task only (a) the 
amount of direction new 67N20s required to perform the task adequately, and (b) those 
tasks they felt the newly graduated 67N20 should be able to perform immediately upon 
his arrival in the unit. 

Table 2 illustrates the types of maintenance tasks contained in Section III. Two 
aircraft components (the tail rotor control quadrant and the fuel control unit) are 



The term "task," as used here, means the combining of some action verb (e.g., * "assemble," 
"remove," "troubleshoot") with a hardware component or item of equipment (e.g., tail rotor assembly, 
hydraulic pump drive quill assembly, main fuel strainer). 

^See Appendix N for a discussion of the comparability of Forms A and B. 
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Table 2. Example of Two Components With Corresponding Tasks 



Tail Rotor Control Quadrant 



Fuel Control Unit 



1. Disassemble 

2. Repair 

3. Assemble 

4. Rig to tail rotor controls 

5. Obtain serviceable replacement 

6. Remove 

7. Install 



1. Clean fuel strainers 

2. Adjust 

3. Repair by replacing filter and 0-rings 

4. Rig to throttle (twist grip) 

5. Obtain serviceable replacement 

6. Purge 

7. Troubleshoot 

8. Preserve 

9. Remove 
10. Install 



represented. Seven different maintenance tasks are possible with the first component, 
while ten different tasks are shown for the fuel control unit. 

Section IV contained a list of 29 miscellaneous maintenance and nonmaintenance 
tasks (e.g„ periodic inspections, POL handling, painting of aircraft) and a list of tasks 
relating to use of 40 UH-1 equipment and tool items (e.g., tow bar, air compressor, tug). 
The types of questions asked were identical to tliose in Section III, although the tasks 
were described in less detail. 



SURVEY SAMPLE 

Preliminary data supplied by the U.S. Army Data Support Command (USDATCOM), 
indicated that 5,490 67N20s and 1,601 enlisted supervisors were potentially "avaflable'' 
for survey on a worldwide basis. It was planned that, of these personnel, 5,030 67N20s 
and 1,557 enlisted supervisors would be surveyed, as well as 405 maintenance officers. 
These figures represent totals for the combined mail and on-site survey samples. A total 
of 2,978 completed questionnaires were received; an additional 2,129 potential 
respondents were unavailable for survey for various reasons. Thiis, over 65% of the 
potential respondents were accounted for in one way or another, and over 73% of those 
surveyed responded or were otherwise accounted for. The numbers of completed 
questionnaires received by survey method, location, JDI form, and unit type are shown in 
Table 3, 

The data presented in this report are based on the responses of 771 67N20 
personnel, 180 enlisted supervisor personnel, and 83 maintenance officers who, at the 
time they were surveyed (either by mail or on^ite), were Job incumbents performing or 
supervising maintenance in combat units in Vietnam. The distribution of these 

respondents as a function of (a) level of maintenance performed (organizational vs. 
DS/GS), (b) amount of UH-1 maintenance experience for 67N20s (0-6 months, 7-12 
months, or 13+ months), and (c) job assignment (mechanic, crew chief, enlisted super- 
visor, or maintenance officer) is shown in Table 4. 
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Table 3. Number of Each Type of Questionnaire Received by 
Location, Unit Type, and Method of Administration 





Organtzationat Units 


Direct and General 
Support Units 


Form 


Form 


Location 


A 


B 


S 


M 


A 


B 


S 


M 


On -Site 


















CON US 


124 


121 


60 


13 


30 


27 


44 


8 


Vietnam 


213 


222 


65 


10 


38 


37 


5 


3 




(337) 


(343) 


(125) 


(23) 


(68) 


(64) 


(49) 


(11) 


IVIdll 


















CONUS 


213 


213 


133 


29 


25 


47 


47 


7 


Vietnam 


260 


238 


97 


61 


36 


24 


57 


9 


Germany 


50 


54 


59 


30 


15 


12 


90 


9 


Other Overseas 


31 


34 


22 


10 


11 


9 


23 


3 


Subtotal 


(554) 


(539) 


(311) 


(130) 


(87) 


(92) 


(217) 


(28) 


Total 


891 


882 


436 


153 


155 


156 


266 


39 



Table 4. Numbers of Personnel Performing or Supervising the 
Performance of UH-1 Maintenance^ 



Organizational Personnel 


DS/GS Personnel 


Shop Mechanics 


Crew Chiefs * 


Enl. 
Supv. 


Maint. 
Off. 


Shop Mechanics 


Enl. 
Supv. 


Maint. 
Off, 


0.6 7-12 13+ 


as 7-12 13+ 


0-6 7-12 13+ 


109 191 66 50 179 104 131 71 


18 35 19 49 12 



Those personnel performing UH-1 maintenance (i.e.* mechanics and crew chiefs) are further 
categorized on the basis of number of months of UH-1 nnaintenance experience (i.e., 0-6; 6-1 2; and 13+) 



SURVEY PROCEDURE 

The JDIs were administered worldwide during the period of January-August 1968. 

On 'Site Survey > For on-site administration, the research team visited the units 
selected for survey and obtained current rosters of 67N20 and supervisor personnel. 
Commanding Officers of the units were informed of the purpose of the survey and were 
asked to release individuals for survey when they could be temporarily freed from their 
normal duties. Where more than one unit was to be surveyed at a location, individuals 
were drawn from several units for a given survey session. This, along with the fact that 
the research team remained at a given location from tliree to seven days, allowed for 
nearly 100% survey coverage without seriously interfering with the unites mission. The 
survey was usually administered in an NCO club or mess hall, with groups for survey 
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sessions ranging in size from 2 to 25 individuals, and averaging 10 to 12.^ Individuals 
needed from one to .four hours to complete the JDI. 

Mail Survey. Specific individuals for the mail survey were identified by name and 
unit from infonnation provided by USDATCOM. The appropriate form of the JDI (A, B, 
S, or M) was placed in an individual envelope labeled with the individual's name, his unit 
and address, and the type of JDI form enclosed. The JDIs were identical to those used in 
ihe on-site survey, except that each was stamped ^'Complete and Return. within 15 days. 
The instructions for retimiing the questionnaire are on the last printed page." These 
instructions read: "Place the completed questionnaire in the envelope, SEAL the envelope 
and return it to the individual who gave it to you." 

In units where more than one individual was scheduled for mail survey, the 
envelopes containing the JDIs were mailed to the Commanding Officer. He was infonned 
that the JDIs were self-administrating and that supemsed unit administration of the JDIs 
was neither necessary nor desired. He was asked to distribute the envelopes to the 
Identified mdividuals. If the individual was not available for survey because of reassign- 
ment or other reasons, the Commanding Officer was instructed to destroy the JDI and 
indicate on a prepared form the reason why the individual was unavailable. After the 
sealed envelopes were returned by the respondents, they were mailed by the Commanding 
Officer to the U.S. Army Aviation Human Research Unit, Fort Rucker, Alabama. 

If only one individual was being surveyed in the unit, the JDI was mailed 
directly to that individual, who completed the fonii and returned it directly to the 
Human Research Unit. 



67N20S and enlisted supervisors were frequently surveyed during the same survey session. 
Maintenance Officers, however, were given their JDI and asked to return it to the research teahi upon 
completion. They were not included in the group sessions, because it was felt that their presence might 
inhibit the responses of the enlisted personnel ^ 
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Chapter 3 
RESULTS 



The results of this survey provide a profile of the UH-1 maintenance personnel, 
including their training and background; a description of the UH-1 mechanic's general job 
activities; and data concerning the performance of the 1,323 maintenance tasks. As 
previously indicated, the only results presented in this report are the task performance 
data contained in Sections III and IV of the JDL No attempt has been made to describe 
detailed data in this chapter; rather, the text will serve as an introduction to information 
in the appendices* 

It has been necessary to use summarizing techniques in presenting the results of this 
survey. Data are presented only for combat job incumbents in Vietnam who were 
actually performing UH-1 maintenance in their current assignments.' Responses from 
Forms A and B were combined, as were those received through mail administration and 
on-site administration techniques. Some data are presented separately for mechanics 
assigned to organizational maintenance units and for those assigned to Direct Support/ 
General Support (DS/GS) maintenance units. Similarly, separate reportings are given for 
different amounts of UH-1 maintenance experience: 0-6 months, 7-12 months, and 
13+ months. These groupings were based on certain analyses of the data that determined 
groups which did and did not differ in their responses to a statistically significant degree. 

Performance data for all the maintenance tasks are presented in Appendix A. 
Further analyses for organizational mechanics are presented in Appendices B-G, and 
similar analyses for DS/GS mechanics are presented in Appendices H-M. Appendix N 
contains a discussion of the comparability of Forms A and B of the questionnaire. The 
data indicate that, for the 44 tasks common to both Forms A and B, the correlations, by 
item, of percent performing was +0.95 for all organizational shop mechanics, +0.90 for 
all organizational crew chiefs, and +0.76 for all DS/GS shop mechanics. It is concluded 
that Forms A and B produced highly comparable results. 



FREQUENCY OF TASK PERFORMANCE 

As might be expected, there were some aircraft components on which all the 
associated tasks were reported as being performed. Table 5 lists those components on 
which at least 10% of either the organizational 67N20s or the DS/GS 67N20s reported 
performing^ all the tasks associated with that component. As can be seen, organizational 
mechanics "performed" all of the tasks associated with 68 different aircraft components. 



* A total of 2,084 questionnaires were received from 67N20 personnel. Of thcie respondents, 798 
reported that they were not performing UH*1 maintenance duties and therefore had nothing to report in 
Sections III and IV of the JDl 

^ Since a concern of this research was to provide a basis for decisions relating to inclusion of 
various tasks in school training, it was necessary to adopt some means or convention for referring to tasks 
that were "performed" or "not performed." For this purpose, il was decided to refer to a task as "per- 
formed" by a given respondent group if 10% or more of that group reported having performed the task. 
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Table 5. Components for Which All Associated Tasks Were 
Performed, by Level of Maintenance 



Organizational Mechanics Only 



Cyclic Control Tubes 

Tail Rotor Control Tubes 

Tail Rotor Control Quadrant 

Tail Rotor Pitch Control Mechanism 

Shoulder Harness 

Troop Seats 

Soundproofing 

First Aid Kits 

Windshield &Chin Bubbles 

Tail Rotor Drive Shaft Covers 

Tail Boom 

Tachometer Generator 
N2 Tachometer Generator 
Fuel Boost Pump 
Main Fuel Strainer 
Starting Fuel Solenoid Valve 

Filter 

Engine Chip Detector Plugs 



Engine Magnetic Plug 

Engine Bearing Oil Strainers 

Oil Cooler Turbo Blower 

Tall Rotor Control Hydraulic Cylinder 

Cyclic & Collective Hydraulic Cylinder 

& Servo Valve Assembly 
Transmission External Oil Filter 
Transmission Oil Jets 
Transmission Assembly 
Tail Rotor Gear Box 
Main Rotor Mast Assembly 
Tail Rotor Drive Shaft 
Hanger Bearing Assembly 
.Swashplate & Support Assembly 
Pi tot Tube 

Windshield Wiper Blade & Army Assembly 
Anti-Collision Light 
Transmission Chip Detector Plug 



Organizational and DS/GS Mechanics 



Cyclic Control Stick 

Collective Pitch Control Tubes 

Tail Rotor Control Pedal and Adjuster 

Assembly 
Tail Rotor Control Cables 
Fire Extinguisher 
Pilot or Copilot Door 
Access Doors & Inspection Plates 
Transmission Cowling 
Engine Cowling 
Synchronized Elevator 
Tail Skid 
Tow Rings 

Landing Gear Skid Tube Assembly 
Landing Gear Cross Tube 
Cross Tube Retention Cap 
Induction System Air Filter 
Engine Intake Screen 



Engine Mount 
Collective Levers 
Fuel Quantity Tank Unit 
Main Fuel Line Strainer 
Engine Oil Tank 
Engine Oil Lines 
Engine Oil Cooler 

Transmission Pylon Isolation Mount 
Transmission Primary Oil Filter Assembly 
Transmission Chip Detector Pluj 
Transmission Oil Cooler 
Transmission Magnetic Sump Plug 
Transmission Lift Link 
Input Dnve Quill Assembly 
Main Drive Shaft Assembly 
Stabilizer Bar Dampers 
Scissors Hi Sleeve Assembly 
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Inertia Reels 

Cargo Door 

Whip Antenna 

Ground Handling Wheels 

Main Fuel Filter Assembly 

Engine Oil Filter 

Engine Oil Tempeiature Bulb 



DS/GS Mechanics Only 
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TransmisMon Sump Plug 

Tail Rotoi Drive Shaft 

Turn and Slip Indicator 

Mom Generator Drive Quill Assembly 

Instrument Panel 

Airspm*fJ hulitdtor 
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or about 27% of the 253 components covered by the JDI. This involved some 365 
separate ^fsks, or 28% of the total 1,294 tasks relating to the specific hardware 
components. The DS/GS mechanics reported performing all of the tasks for 47 of the 
253 aircraft components. Thirty-four of these components were common to those 
performed by the organizational mechanics, while 13 were not. There were 245 tasks 
associated with these 47 components. 

Some caution is necessary in considering this listing of components all of whose 
associated tasks are "performed" by the DS/GS mechanics. It should be noted that, 
whereas 699 organizational level mechanics were represented in the data reported here 
tibere were only 72 DS/GS mechanics in the sample. Of these, 18 were in the 0-6 months 
group, 35 m the 7-12 months group, and 19 in the 13+ months group. Further, keeping 
in mmd that only half of the tasks were represented on Form A of the JDI and the other 
half on Form B, it can be seen that a DS/GS respondent experience subgroup could 
represent m extremely small N. For an N of 10, only one respondent would have to 
report Perffnnmg a particular task for it to be included in the definition of "tasks 
performed. The DS/GS data are reported for completeness of coverage, but due to the 
small numbers of respondents involved, considerable care should be taken in their 
interpretation. 

While it is obvious that school training should emphasize the tasks relating to the 
components listed in Table 5, there are other factors to be considered in designing school 
training programs. For example, some of the components on this list had only a small 
number of rather simple-to-perform tasks associated with them. Seat safety belts, to 
lUustrate, had only three associated tasks-remove, install, and obtain serviceable replace- 
ment. Such tasks might receive relatively little emphasis in school training or be relegated 
entirely to unit training. In contrast, there were some components that had large numbers 
of associated tasks or tasks that were relatively complex. An example is the main rotor 
a^embly which has 25 associated complex tasks; organizational mechanics and crew 
chiefs reported performing 23 of these 25 tasks. Components and tasks of this sort might 
well receive considerable emphasis in school training on the basis of their relatively high 
frequency of performance in the field and their complexity. 

Table 6 lists several components for which one or more of the associated tasks were 
not performed," but for which most of the tasks had a rather high frequency of 
performance In general, these tasks were performed by 50% or more of organizational 
mechanics for all experience levels. Tasks exhibiting this high a frequency of field 
performance probably should receive special consideration in the design of school train- 
ing programs. 

The data in Appendices A and B and, to some extent, in Appendix H should be of 
pnncipal concern to the school cunriculum planner. Appendix B, in particular, is useful in 
identifymg tasks on the basis of their relative frequency of occurrence in the field for the 
organizational level mechanic. Since this listing is arranged in order of frequency of 
occmrence of the tasks for the group with 0-6 months of experience, it can be used to 
define what the "new" mechanic does during his first six months on the job. It also 
shows how the enlisted maintenance supervisors evaluated the necessity for the new 
ZTuSt'^ *° ^^'^ ^ perform these tasks competently immediately upon reporting to 

It is worth noting the differences between what enlisted supervisors think the newly 
graduated mechanic should know and what he actually would know if the school training 
program were based only upon actual frequency of task performance in the field. For 
example. Appendix B lists 635 maintenance tasks which 10% or more of the low- 
expenencc (i.e., 0-6 months) organizational mechanics and crew chiefs reported per- 
fonning. Of these tasks, 96% were judged to be essential for the new graduate by the 
supervisors. In Appendix C 217 tusks are listed that were not reported as perfonned by 
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Table 6. Components With High Frequency of Performance 
of Certain Tasks, by Experience Group 



Componint/Task 


Percent of Organizational 67N20s 
Performing Task 


0*6 mo. 


/-I z mo. 


13+ mo. 


Intermsdiate Gear Box 








Service 


7Q 


/o 


78 


Remove 




0*1 


61 


Battery (NICAD) 








Remove 


78 


87 


85- 
88 


Install 


75 


89 


Tall Rotor Assembly 








Remove assembly 


76 


80 


86 


Install assembly 


74 


82 


86 


Track 


73 


77 


81 
85 


Adjust pitch change links 


68 


77 


Rig to tail rotor controls 


61 


68 


76 


Make operational check 


50 


61 


65 


Service 


49 


62 


77 


Main Rotor Assembly 








Install blades 


75 


85 


86 


Remove blades 


74 


85 


85 


Install rotor assembly 


o/ 


79 


77 


Track rotor assembly 


uu 


77 




Remove rotor assembly 


65 


77 


77 


Adiust nitrh rhs^nnA linl^e 


63 


74 


80 


Adjust trim tab 


56 


71 


76 


Adjust drag links 


48 


56 


61 


Tall Rotor nriup QKiaft 








Install 


68 


69 


61 


Remove 


62 


82 


69 


Ground Handltno Whppl<; 


« 






Install 


66 


63 


59 


Remove 


56 


56 


63 


Jumn ^patc 








Remove 


62 


70 


83 


install 


51 


71 


68 


Engine Tail Pipe Fairing 








Remove 


51 


56 


61 


Install 


36 


33 


52 


Hydraulic System Filters 








Install 


51 


59 


68 


Remove 


44 


59 


60 
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the organizational mechanics and crew chiefs with 0-6 months* experience, but were 
performed by the 7-12 months group. Of these, 97% were judged to be essential by the 
enlisted supervisors. In Appendix D, 92% of 154 tasks performed by groups with 13+ 
months of experience, but not by less experienced groups, were marked as necessary for 
the new graduate by the supervisors, even though less than 10% of either the 0-6 or 7-12 
months groups had reported performing those 154 tasks. Even in Appendix E, which lists 
288 tasks which less than 10% of all experience groups reported performing, the enlisted 
supervisors still judged 78% of the task skills as required for the new graduate. 

These data suggest that the maintenance supervisor expects the new graduate to be 
able to perform almost every conceivable maintenance task without regard to its actual 
frequency of occurrence in the field. Although this might be desirable from the super- 
visor's point of view, it is not economically feasible for school training to produce a 
graduate who is immediately capable of performing all potential tasks as he reports to a 
unit after graduation. Wliile Appendices B and H are based on the criterion of 10% or 
more of the respondents reporting having performed or assisted in performing tasks, it is 
not suggested here that the 10% criterion be used in determining the content of school 
training. Other cutting points, such as 25% or 5% performing, could be selected. What is 
suggested is that the actual frequency of occunence of a task requirement in the field is 
probably a better basis for an initial allocation of a task to school training than is the 
collective (and somewhat undiscriminating) opinion of supervisory personnel. 

While it is tme that, in one way or another, the maintenance system must make 
provision to be able to perform all tasks that may be required, regardless of the 
probability of their occurrence for any given mechanic, it does not follow that that 
provision must be made through the procedure of training all mechanics for that task 
during school training. A number of alternatives exist. For example, unit or on-the-job 
training (OJT) is an obvious possibility. Provision of job aids, procedural guides, or 
improved maintenance manuals is another. Finally, there is the possibility that the tasks 
would not be performed by either the organizational or DS/GS mechanic, but would be 
assigned to a still higher level of maintenance or handled simply by compo- 
nent replacement. 

Although probability of occurrence of a task provides a reasonable basis for an 
initial allocation or non-allocation of tasks to school training, such allocations must be 
reviewed by training managers in light of other factors. For example, it might be decided 
to include in school training certain tasks that are critical to aircraft safety or operational 
availability or certain tasks that require considerable time for their performance, even 
though such tasks might occur infrequently in units. While frequency of occurrence of a 
task in the field environment is an important factor in the determination of what is to be 
included in school training, it is by no means the only factor that should be considered. 

The focus of the data discussed in preceding paragraphs has been on tasks that are 
performed, but it is important to look also at the tasks that are not performed.* These 
are listed in Appendbc E for the oi^anizational personnel and in Appendix K for the 
DS/GS personnel. Examination of the 288 tasks in Appendix E shows that there were 35 
aircraft components for which fewer than 10% of organizational mechanics reported 
having performed the associated tasks. These components are listed in Table 7. Also listed 
are 17 components for which fewer than 10% of the DS/GS personnel reported as having 
performed the associated tasks. Twelve components are common to the two groups of 
respondents. However, no implication is intended that task skills related to these 
components necessarily are unimportant or that tlie skills associated with them should 



The reader is reminded that "not performed** means that less than 10% of the respondent group 
had reported performing that task. 
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Table 7. Components in Which Fewer Than 10% of the Respondents Reported 
Having Performed Corresponding Maintenance Tasks, by Level of Maintenance 



Organization Mechanics Only 



Blackout Curtains 
Anti-Icing Interpreter 
Anti-Icing Air Valve 

Variable Inlet Guide Vane Actuator {L-13 only) 
Variable Inlet Guide Vane Linkage {L-13 only) 
Fuel Control Drive Pad Seal 
Starter Drive Pad Seal 
Main Fuel Manifold {L-ISonly-either one) 
Fuel Divider & Dump Valve {L-13 only) 
Main Fuel Nozzles {T-Canes) {L-5thru 11) 
Engine Oil Pressure Relief Vaive 
Omni Indicator {Cross Pointer) 



Heater Control Panel 

Cabin Air Valves 

Hot Air Mixing Valve 

Noise Suppressors 

Heater Bleed Air Selector Valve 

Four-Way Control Valve Solenoid 

Defroster Nozzles 

Air Scoop Assenfiblies 

Overvoltage Relay 

Rheostats 

28-Volt AC Transformer 



Organizational and DS/GS Mechanics 



Turbine Wheel (L-13-either one) 
N2 Turbine Wheel {L-13-either one) 
Engine Oil Manifold 

Heating & Bleed Air Separator Valve Control 
Thermocouple Lead Spool Resistor 
Terminal Boards and Wiring 



Bleed Air Four-Way Control Valve 

Defroster Control Valve 

Foot Warmer Control 

Foot Warmer Valve 

Air Scoop Pan Drain Tubes 

Bus Control Relay 



DS/GS Mechanics Only 



Fuel Auxiliary Float Switch 
Reverse Current Relay 
Generator Field Control Relay 



External Power Door Limit Switch 
AC and DC Breakers and Panels 



not be taught at the school level. As previously noted, other factors enter into such 
a determination. 



PERFORMANCE OF MISCELLANEOUS DUTIES AND 
USE OF MAINTENANCE EQUIPMENT 

As previously described, Section IV of the JDI requested information concerning the 
performance of some 29 miscellaneous maintenance and nonmaintenance duties and the 
use of some 40 items of maintenance-related equipment. Data on these areas are reported 
in Appendices P and G, for organizational personnel and in Appendices L and M for 
DS/GS personnel. As might be expected, both these levels of personnel report a high 
firequency of performance of inspections of all kinds and of ground handling of aircraft. 
In addition, these duties showed high perfonnance rates per calendar unit of time. 

While there were a number of duties that v/ere reported by very few personnel at 
either maintenance level (principally tl\ose relating, to maintenance of the various weapons 
systems), one of the principal points of interest in these data is the contrast between 
organizational and DS/GS personnel in frequency of performance of certain of these 
duties. For example, about twice as many organizational personnel reported performance 
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of door gunner duties as did DS/GS personnel, while four times as many organizational 
personnel reported loading ammunition into aircraft weapons systems as did DS/GS 
mechanics. Many of these differences are to be expected because of the contrasting 
settings in which the two levels of personnel work, but the magnitude of such differences 
is less predictable. 

Also of note here are the data from the enlisted supervisors. As compared with their 
ratings on maintenance tasks, there is a much greater degree of agreement between their 
evaluations of the necessity that the new 67N20 possess certain miscellaneous skills and 
the frequency with which the mechanic reports performing these miscellaneous tasks. In 
general, the supervisors do not feel that the weapons systems maintenance tasks are 
required of the new 67N20, and thfese are tasks with very low reported frequr»ncy 
of performance. 

However, there is a sharp contrast between the data pertaining to supervisors* 
evaluations of the proficiency of new 67N20s in performing these 29 miscellaneoxis 
maintenance tasks and their evaluations of proficiency for the 1,294 specific maintenance 
tasks covered in Section HI of the JDI. For example, of the 635 tasks listed in 
Appendix B (those "performed'* by 10% or more of the 0-6 months organizational 
mechanics and crew chiefs), 25% or more of the enlisted supervisors indicated that 
"constant** or "much" supervision was needed by the new 67N20 on 193 of these tasks 
(30% of the 635 performed tasks). Of the 29 miscellaneous duties in Section IV of the 
JDI, only 12 were performed by 10% or more of the organizational personnel. Of these 
12, 10 (83%) showed ratings of "constant'* or **much** direction needed, by 25% or more 
of the supervisors. This tendency of supervisors to be more critical of the proficiency of 
new 67N20s for these miscellaneous tasks and duties may simply reflect the lack of 
specificity of the task descriptions, at least for some of the items. 

With reference to the 40 items of maintenance equipment covered in Appendices G 
and M, most of the items are used by 10% or more of the new mechanics. Organizational 
mechanics report using 31 of the 40 items, while DS/GS mechanics report using 26 of 
the 40 items. In general, there is considerable conespondence between ttie two groups in 
frequency of using the various items. The availability of these items of equipment did not 
seem to be a problem for either level of maintenance. In general, 100% of the 
respondents indicated the equipment items were available to them. Again, supervisors 
tended to be critical of the ability of 67N20s to use these items of equipment without 
much direction. However, of 15 items of equipment reported as used by 25% or more of 
the organizational personnel, only three items were reported by 25% or more of the 
supervisors as requiring "much** or "constant** direction in their use by new 67N20s. 
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Chapter 4 

DISCUSSION AND GENERAL CONCLUSIONS 



The research reported here was concerned with both methodological and practical 
considerations. The use of job description data (JDD) in the development and evaluation 
of military training programs is becoming ever more important. As Army fiscal and 
manpower resources become more critical, and as equipment grows more costly and 
complex, it is becoming increasingly necessary that training be as efficient as possible and 
that it be directed to the necessary and crucial aspects of the job. The adoption of the 
systems engineering approach to training' by the Army provides a systematic method- 
ology for achieving this goal. However, a key first element of this approach-perhaps its 
most important element, in practice-is that of detaUed determination of the tasks that 
the man will actually perform on the job. 

It is recognized that the development of adequate job description data is an activity 
that takes care and skill, and that it requires resources. Ideally, first-hand observations by 
expenenced job analysts would be made of job incumbents' perfonnance. Such observa- 
tions are usually not possible, though, in terms of cost or avaUability of job analysts. The 
questionnaire inventory approach offers a feasible alternative. Results of this and other 
studies' support this approach. 

Besides seeking to explore the practicality of the job description inventory as a 
means of gathering data describing Army jobs, particularly in the maintenance area, this 
research also was concerned with developing data describing a specific aviation mainte- 
nance jobi MOS 67N20. The work was perfonned at a time when this particular job 
•specialty was receiving great attention in Vietnam combat operations. In this regard, the 
general obsewations of the researchers indicated that Army aviation maintenance 
personnel performed remarkably well, particularly in the combat theater, and that the 
two Army service schools that provided the bulk of their training also perfonned 
extremely well during a difficult period. The experiences of that period and the data 
presented here provide valuable lessons for the future in terms of improved training 
efficiency and advances in training development methodology. 



METHODOLOGICAL CONSIDERATIONS 

The results of this research indicate that the field survey method can produce a valid 
and reliable picture of aviation maintenance jobs. It is a picture that provides useful data 
for designing training programs and for deciding what should be trained at the school and 
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The Army uses the terminology Systems Engineering of Training to refer to this process the 
Navy refers to it as the Systems Approach to Training (SAT), and the Air Force uses the term 
InsMonal Systems Development (ISD). The Intcrservice Training Review Board is seeking to stand- 
ardize the approach and terminology over the three services. 

^ftrobably the most highly developed system for acquiring JDD is the USAF Comprehensive 
Occupation.! Data Analysis Program (CODAP) approach. The CODA? approach, as developed by 
Chnstal and his associates, is very .similar to that employed here ' 
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what should be trained elsewhere. In practice, training allocation decisions must be made 
on practical grounds as well as on the basis of JDD. However, the job data should remain 
primary, so the development of a sound job data base is a matter of consider- 
able concern. 

In order to develop adequate JDD, at least three basic requirements must be met: 
(a) adequate survey instruments, (b) a sound sample design, and (c) an effective adminis- 
tration mechanism. In the present instance, considerable effort went into the develop- 
ment of the JDI survey instruments. The method of drawing on the experience of expert 
maintenance personnel and the extensive pretesting that the JDI received ensured a 
comprehensive listing of tasks and job context questions, as well as a questionnaire that 
communicated to the respondents. While the questionnaire was lengthy, there was reason 
to believe, because of the extensive pretesting, it would produce valid and reliable data. 
TTie in-depth interviews that were given to pretest respondents as the questionnaire went 
through several modifications gave considerable assurance that (a) content coverage was 
thorough, (b)the item language communicated to the respondent population, and 
(c) respondents were conscientious in their responses. The development of the question- 
naures is discussed in more detail in Appendix D of the previously published 
UPGRADE report.* 

With reference to the sample design, since this was, in essence, a worldwide survey 
of virtually the entire 67N20' population, most sampling problems related to subgroup 
coverage were not encountered. However, there were adverse effects on data reUability 
that naturally occur as a function of small subgroup size. It was noted in the present data 
that reliability for the two smallest mechanic subgroups (N = 18 and N «= 19) was 
somewhat low as compared with that of the other subgroups ranging in size from 35 
to 179* 

In the administration of the survey, the procedure followed was based on previous 
HumRRO survey experience. It was a procedure that could be expected to, and did, 
produce a high rate of return. If those persons not in maintenance jobs, no longer in the 
unit, in transit, in the hospital, and otherwise accounted for are subtracted from the 
number of persons to whom JDIs were sent, the return rate of completed questionnaires 
from the target population of aviation maintenance job incumbents was almost 70%. This 
is a high rate of return, especially for a questionnaire of this length and complexity, and 
considering that almost half the persons surveyed were in the combat theater. The key 
factors, in addition to having a meaningful JDI survey instrument, would seem to be: 
i • Surveying individual*? by name. 

• Having well-designed unit administration procedures with good instructions 
and requiring minimum work. 

• Systematic call-back or follow-up procedures, including notification to the 
research team that the packet had been received at the unit. 

• An authoritative cover letter signed by a military person of significance to 
the respondent groups (in this case, the Director of Army Aviation). 

• Respondent anonymity, a critical factor particularly regarding response to 
job-context questions. (The respondent must be convinced that anonymity is 
adequately ensured.) 

A point of considerable interest is that the JDI administered by mail produced data 
comparable to those JDIs administered on^ite by the research team.^ This, of course 
greatly reduces the cost of this type of job surveys and makes them feasible for use in 
most military training-development or training-revision situations. 

* Schulz, et o/., op. ciL 

^ See Schulz, et a/., op. ciV. ^ 



ERiC 



28 



splitting the task list into subunits that are more easily managed administratively 
does not degrade the quality of data produced* It may be argued that the length of the 
task mventory which the. respondent completes is a critical factor in data quality; thus, 
.reducing" its length is important to data quality. 

Of considerable interest to those responsible for systems engineering of training 
courses is the discrepancy that exists between what the supervisors feel are the necessary 
task skills that the new graduates should possess and those tasks that the new graduates 
(and even the more experienced mechanics) report they actually perform on the job. 
What the supervisor wants in his new mechanic and v^at is feasible, of affordable in 
school training, would seem quite different. 

Most past military maintenance training programs have been designed on the basis of 
what expert maintenance personnel or superior officers feel is required to perform the 
job in question. Almost by definition, these persons typically are several years, or many 
years, removed from the job that .the entry-level MOS man must perform. It is not 
surprising, therefore, that training curricula may be overloaded with **nice-to-know" 
information and skills. School training for entry-level MOSs must be a rational 
compromise— between the almost inlBnite number of task skills and knowledges that the 
new mechanic ideally would possess in order to be able to handle every conceivable 
maintenance situation, and the real, probabilistic world of what occurs on the job and 
what can be afforded in, training. This stress on the necessity for developing the job 
description on the basis of what people really do on the job is one of the basic tenets of 
the systems approach to training. The present data confirm the importance of this tenet 
to the development of cost-effective training programs. 

MAINTENANCE TRAINING CONSIDERATIONS 

These data provide much general and specific information for those interested in 
helicopter maintenance training. High frequency tasks can be identified, as can the low 
frequency tasks performed by few or no mechanics. For example, only about half of the 
1,294 maintenance tasks related to specific hardware components were reported as 
performed by 10% or more of the mechanics with 0-6 months* experience. Only 103 of 
the 1,294 tasks were performed by 50% or more of this same experience group* It is not 
suggested that school training should be omitted for any task that is not performed by at 
least some specified percentage of the new graduate respondents, but this must concem 
curriculum developers faced with limitations on training resources. 

At the same time, the data indicate, for practically all tasks, a consistent increase in 
percentage of respondents performing a task as a function of amount of maintenance 
experience. This increase shows that performance requirements do exist for most of the 
tasks identified, even though they may not typically be performed by the new graduate. 
The question, then, is how to provide the training required to perform such tasks. In 
some cases, such tasks can be properly performed by the experienced mechanic without 
any specific training for the task through reference to Technical Manuals (TMs), job aids, 
or other sources. In other instances, the specific training required can be given by the 
unit. Finally, for some tasks the necessary training can only, or best, be given «t the 
school level. 

In interpreting this increase in percentage of respondents who reported performing a 
task as a function of time on the job, the reader should note that there may be several 
factors related to this. It may be a simple reflection of task difficulty and the tendency 
to assign the performance of the more difficult or critical tasks to the most experienced 
mechanics. Comment is made elsewhere in this report, for example, on the tendency for 
troubleshooting tasks to be m6re frequently performed by the higher experience level 
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mechanics than by those with lesser experience. However, the increase in frequency with 
experience may also be, at least in part, artifiactual in nature. That is, for any task 
requirement of a giyen probability of occurrence as a function of time, the likelihood 
that an individual will report having performed it may well be a simple linear function of 
his time on the job. In practice, frequency of performance is likely a function of these 
and other time-related factors. 

As previously noted, the training system designer would do well to secure data for 
job incumbents concerning frequency of task performance rather than relying on the 
judgments of supervisory personnel. While supervisor judgments are an important input, 
they typically do not provide a good picture of actual day-to-day job task requirements 
for the new graduate in the field. Supervisors tend to state requirements for proficiency 
in many job tasks that the mechanic is infrequently, or never, required to perform. For 
example, 154 tasks are listed in Appendix D that were performed by 10% or more of 
only the most experienced mechanics group (i.e., those with 13 or more months of 
experience). Fewer than 10% of the other two experience groups. reported performing 
these tasks. Yet, of these 154 tasks, 142, or 92%, were indicated by over 20% of the 
supervisors to be essential for the new 67N20 when he reports to his unit. Any such 
tasks should be included in school training only after careful consideration. 

Occasionally, supervisors may fail to include a task even when the data show that it 
is performed fairly frequently by the new graduate. An example is **Repair Cyclic 
Ctontrol Stick.** This task was performed by 31% of the group with 0-6 months 
experience, with 63% of those having performed it 1 or 2 times in the past month, 13% 
having performed it 3-6 times in the past month, and 6% having performed it 7-10 times 
in the past month. Seventy-one percent of those who performed this task reported that it 
occurred within the first two months they were in their unit. The concern here is that a 
task for which there is a real requirement for the new graduate to perform may be 
omitted from training if the supervisor's judgment were the only criterion for inclusion. 
Because of the possible adverse impact on aircraft operational availability, the omission of 
necessary tasks from training is potentially more serious than the inclusion of **nice-to* 
know'* items. 

While supervisor judgment should not be ignored, task frequency data supplied by 
incumbents should be a primary basis for developing or adjusting the content of training 
programs. In cases where the training program or the MOS already exists, the task data 
approach can be used since there are job incumbents in the field. In the case of a new 
system or new MOS, this will not be possible. It may be feasible to use a similar existing 
job; however, if none exists, the initial curriculum will necessarily be established on the 
basis of expert judgment. Technical Manuals, Field Manuals, and similar sources. As the 
number of people in the new job increases and operational experience accrues, it will 
then be possible to adjust or upgrade the training program on the basis of JDI data 
supplied by job incumbents. 

The question might be raised as to whether it is necessary to gather extensive data 
from supervisors in the field. There does remain a need for data concerning the 
proficiency of the new graduate to provide feedback to the schools concerning their 
product quality. Certainly, the supendsor can provide such evaluative data. 

Examination suggests that the mechanics' self-rating proficiency data may also 
provide useful information on their proficiency for school use. Their self-ratings show 
some degree of discrimination in their proficiency for the various tasks. For example, in 
the tasks performed by a relatively high proportion of the 0-6 months mechanics (i.e., 
65% or more), the percentage of mechanics rating their proficiency as **very good** or 
"excellent" varies from 37% (Install Scissors and Sleeve Assembly) to 72% (Install Pilot 
or Copilot Seat). A similar variation in proficiency discrimination exists in their 
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self-ratings throuj^out the task listing, although, as would be expected, the range 
increases somewhat as the number of respondents who report performing the 
task decreases. 

Comparison of the mechanics* self-ratings of proficiency with the supervisors* ratings 
of amount of direction required by new 67N20 mechanics shows some differences. 
Correlations were computed on the task in Appendix B for the percentage of 0-6 months 
mechanics rating their proficiency as either **very good" or "excellent,** with the 
percentaige of supervisors rating the amount of direction required on the task by the new 
67N20 as "little direction** or "no direction.** For the 103 tasks reported as performed 
by 50% or more of the 0-6 months mechanics, the correlation of the ratings of 
proficiency between mechanics and supervisors was .37. For the 222 tasks performed by 
25-49% of the 0-6 months mechanics, the correlation was .27. Thus, there is moderate 
correlation between these two estimates of task proficiency, but the relationship is not 
strong enough that one can conclude that they are substantially the same. In both these 
instances the supervisors seem to view the mechanics* proficiency somewhat more 
favorably than do the mechanics themselves. 

While it would be necessary to correlate self-ratings of projHciency and supervisors' 
ratings with actual job-performance testing indices to evaluate their relative merits, it 
would appear that self-ratings of proficiency can provide usable data for a training quality 
control system at relatively little cost. 

An exhaustive task listing, such as that developed here, can also be used by school 
curriculum designers as a checklist against which the content of training programs can be 
compared. Thus, when a given task is found nol to be covered in a training program, the 
question arises as to whether it is covered adequately in other courses, by on-the-job 
training, or otherwise. In this way, its omission from a training program is based on 
conscious decision by training administrators, rather than on inadvertent or imknow- 
ing omission. 

As would be expected from information in the earlier UPGRADE report,^ the 
mechanics report relatively high frequency of occurrence of tasks relating to engine, 
transmission, rotor, and airframe systems. In contrast, they report low firequency of 
performance of tasks related to electrical, instrument, and anti-icing systems, fuel 
controls, and certain aspects of the engine. 

Of particular note, though to be expected, is the change that occurs with experience 
in the frequency of troubleshooting tasks performed. Of the 635 tasks performed by 10% 
or more of the group with 0-6 months experience (Appendix B), only 39, or 6.1%, are 
troubleshooting tasks. Of the 217 tasks performed by 10% or' more of the 7*12 months 
group (AH)endixC), but not in Appendix B,^ some 25, or 11.5% are troubleshooting 
tasks. Of the 154 tasks in Appendix D (i.e., those performed by 10% or more of the 13+ 
months group only), some 31, or 20.1%, are troubleshooting tasks. 

The manner in which training in troubleshooting skills is provided is a matter of 
importance to the curriculum designer. Some troubleshooting learning can probably occur 
only on the job where certain problems arise. Consideration of data such as are presented 
here can assist in deciding what should be trained at the school level and what should be 
trained on the job. 

In all aspects of training, when a decision is made to relegate a training responsi- 
bility or function to the unit, care must be taken to ensure that the necessary resoxirces 
are provided the unit and that a mechanism is established to ensure that the training 
objectives are accomplished. Allowing skills to develop in an uncoordinated fashion 
through chance exposure and unit experience may not produce the training result the 
Army desires, or at least it may not produce it in efficient or effective fashion. 



* Schulz et ai, op. cit, ^ ^ 
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CONCLUSIONS 



WhUe the reader who is knowledgeable in aviation maintenance will be able to draw 
many detailed conclusions from these data concerning maintenance of the UH-1 aircraft, 
no attempt is made here to do so. Rather, the following conclusions of general interest or 
^plicability are offered in the hope that they may iibe useful to others concerned with 
training curriculum development in aviation maintenance and other areas. 

(1) The job description inventory questionnaire can be xised to gather job 
description data from job incumbents as a basis for training program development The 
JDI can provide extensive and detailed data about the job (or the subsets of a job, as in 
the case of the 67N20 organizational mechanic, the 67N20 oi^anizational crew chief, and 
the 67N20 DS/GS mechanic) and the circumstances in which it is performed, as is 
required in the systems approach to training design. The development and use of such 
JDIs are within the resources available at most, if not all. Army service schools. 

(2) Administration of the JDI by mail can produce valid job data. The cost 
and time advantages of a mail survey can be substantial when compared with the cost of 
sending survey teams to the field. 

(3) The JDI should be produced by a combination of experts in subject matter 
and experts in questionnaire development. Task listings should be exhaustive, and pretest- 
ing for clarity and administrative feasibility is essential. 

(4) - Administration procedures must receive careful attention, particularly for a 
mail survey. This is necessary both to secure valid data and to ensure adequate mail 
return of satisfactorily completed questionnaires. With proper attention, return rates well 
in excess of 50% can be secured from military populations, even for quite complex and 
lengthy questionnaires. 

(5) Lengthy job task lists can be subdivided with no adverse effect on the 
resulting data if the questionnaire is well constructed and pretested, and if proper 
sampling procedures are followed. Every attempt should be made to keep the length of 
questionnaires to the minimum necessary. 

(6) In developing objectives for school training, field supervisory personnel 
tend to judge practically all possible tasks as ones in which the new graduate should be 
proficient as he goes to the field. Therefore, supervisors may not be a very discriminating 

^'^ - . source of information concerning identification at the task level of essential, need-to- 
\know content for school training. JDI data supplied by job incumbents provide a better 
basis for systems engineering of training programs. 

(7) The exhaustive task listing developed for a JDI provides a convenient 
means to check the content of school and unit training programs to ensure that all tasks 

* are adequately provided for in the overall training system. It also allows it to be made 
explicit where responsibility for a given training function resides. 

(8) When responsibility for a given training function is assigned to field units, 
they must be provided with the resources necessary to accomplish that training function. 
Similarly, higher headquarters should establish feedback mechanisms to assess the extent 
to which field training objectives, as well *as those of school training, are 
being accomplished. 

(9) Job incumbents can provide useful and discriminating estimates of their 
own proficiency in performing job tasks. Such assessments can be used to evaluate the 
effectiveness of instructional programs and to provide a basis for program revision or 
upgrading. However, their self-estimates may differ somewhat from proficiency 
evaluations provided by supervisory personnel, so curriculum developers may wish to 
consider both types of proficiency evaluation data if resources permit. If resources for 
developing job data are limited, self-ratings of proficiency by job incumbents can be used 
to advantage. 
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Appendix A 

FREQUENCY OF PERFORMANCE OF MAINTENANCE TASKS, 
~ BY RESPONDENT GROUP AND EXPERIENCE LEVEL 

Appendix A presents basic information concerning the frequency of performance of 
the 1,294 UH-1 maintenance tasks from Section III of the JDI questionnaire. Each of the 
three respondent groups (organizational mechanics, organizational crew chiefs, and DS/GS 
mechanics) is subdivided into three UH-1 maintenance experience groups (0-6 months, 
7-12 months, and 13+ months). Thus, for each task, data are given for nine different 
respondent subgroups. 

Two basic items of data are given: the number of persons who responded to the 
questions on that task, and the percentage of those respondents who reported that they 
had "performed" that task. A respondent is tabulated as having '^performed*' a task if he 
indicated on the JDI that he had performed the task or had assisted in performing it. 

Appendix A is the only appendix that lists all 1,294 UH-1 maintenance tasks. The 
tasks are grouped as a function of the particular aircraft assembly or component to which 
they relate. Information concerning tasks related to a specific component (e.g., tail rotor 
control chain) can be found in this appendix. The 44 tasks that were common to both 
Forms A and B are indicated by an asterisk (*). 
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A B 

57 40 
76 75 
85 83 


A B 
7 10 
17 16 
13 6 


Obtain serviceable replaccncnt 


o-c 

7-12 

i5* 


25 
51 
16 


51 
S4 
20 


!3 

28 
55 


24 

93 


29 
29 
62 


7 
17 
1 3 


Rcnovc 


(>-6 
7- J 2 


5',> 
7J 
75 


49 

ifS 
5" 


28 
SI 

f 54 


25 
74 

52 


SO 
61 
67 


10 
16 
6 


Ins UU 


1 0-6 
15* 


5l> 
7i 
(>" 


52 

SO 
^7 


\ !I 


24 
95 
45 


71 
75 
92 


7 
16 
13 


163. TAII ROIOR I'RUL MIAFT ll\.V.LR 
Bl\R!.V; \SSD1BLICS 
Diii.t 'omblc 


! 

1 0-f> 

1 1% 


;s 

42 
12 


6s 

■ 5s^ 

} 


r 

51 

I 


24 

"5 
52 


30 
SO 

1 7 


10 
16 


Clean 


j 

i ".12 
j 15* 


54 
h% 


53 


55 
(il 

56 


22 
93 
43 


13 
S3 
69 


8 
17 
13 


Repair 


! 


25 


i 

■ S7 
53 


15 
25 


25 
75 


10 
19 

Q 


10 
16 
6 


Service 


t n-o 
1 7.12 

I 15* 


51 
55 
5» 


S3 
SO 
20 


36 
55 
SO 


22 
95 
44 


0 

47 
54 


8 
17 
13 




1 

7.i2 

1 n* 


:s 
1 ^ 

3i) 


50 
53 


12 

29 
37 


25 
75 
52 


20 
38 
17 


10 
16 
6 



(^Continued) 



ERIC 



163. TAIL ROTOR DRIVE SIIVFT llANO/VR 
B&\R!NG ASSDjBLUsS (Cont.) 
Obtain scrviieablc repiaccraent 



Troubles hoot 



0(9jntmio<ut Peftoniiel 



Monlht oi UH I 
Experience 



Shop Mechaoicj 



Pel cent 
Peftofmingor 



Rcniovc 



Install 



16-J. MMN ROTOU ASSLMBIV 
Troublcshoot 



Repair blade> 



Package blades 



Obtain serviceable roplacement 
blades 



Align rotor asscrf>ly 



*Rig rotor asscnbly 



Balance rotor asscnbly 
(Balance stand) 



Track rotor abscci)!/ 



Service 44 » 5 4S' rotor 
assembly 



Repair hub ossorJ)ly 
Package huh asr.crf)ly 



Obtain scrviceahU* rcplaccnciu 
hub assembly 



Oisasserble 44' ^ W hub 
asscml)iy 



O-o 

7-12 

13* 

7-12 
13* 

0-0 

7-12 

13* 

0-6 

7-12 

13* 



7-12 
15* 

0-6 

7-12 

15* 

U-6 

7-12 

13* 



0-6 

7-12 

13* 

0-6 

7-12 

15* 



0-6 

7-12 

13* 



0-6 

"-12 

13* 

0-6 

7-12 

13* 



0-6 
7.12 
13* 

0-6 
7.12 
13* 

0-6 

7.12 

13* 



0-6 
7-12 
13* 



0-6 

7-12 

13* 



3S 
AS 
50 

30 
50 

oy 

SI 

67 

70 
S2 
64 



sy 

10 
17 
13 



52 

01 

li) 
47 
6i) 



A 

5? 



S7 
6! 



63 
Si 
t)8 



2\ 
46 
65 



25 
27 

30 

6> 



40 



15 

>5 > 



Number ol 
8;N2i)t 
Repotting 



S3 
S$ 
26 

49 
87 



54 

Sb 
27 

50 
SO 



54 

86 



49 

SS 



54 
S3 
27 



50 
SS 



S4 
S6 
26 

S\ 49 
26 33 



53 



51 

no 



50 



54 



SO 
8S 
33 



54 
84 
27 



Dew Ch'ih 



Peicenl 
PetlormtA^or 



ERIC 

hminniirnrrruaaa 



8? 

87 



26 
41 
40 

16 
52 
2i) 

30 
62 



44 
56 
52 



30 
57 
43 

I 

IS) 
2\ 



43 
35 



15 



4y 



A 

r 

43 
42 



L 

s 

48 
61 



S 
16 
24 

6$ 



20 
16 
5! 

13 



13 

20 



31 
t8 



17 
27 
12 



Nuinbec bt 
67N20t 
Repociirt) 



92 
45 

25 
75 
51 

24 
i)4 
16 



75 
52 



00 
4 6 



24 
So 
45 



24 
75 
51 



03 
43 



A, 
24 
03 
45 



73 
51 



0(v 

45 



24 
45 



91 



75 



2i 



PS and GSPeitonntl 
Shop Mnh^nict 



Peiceni 
Prrloimingof 



13 
41 
16 

10-^ 
13 
0 

88 
76 
77 

40 
SS 
67 



50 
55 
50 

0 
6 
17 

63 
65 
62 



40 
73 
83 

58 
63 
69 

L H 

25 50 

59 73 

54 67 



13 

20 
8 

60 
01 
100 



25 
35 
54 



58 
41 
54 



40 
60 

83 



35 
23 



Number ol 
67N20t 
fiepoilti)9 



S 
17 
13 

.10- 
10 
6 

S 
17 
13 

10 
16 

6 



17 
12 

10 
16 

6 

8 
17 
13 



10 
15 

6 



17 
13 



A 
8 
17 
13 



B 

if 
15 
6 



17 
13 

10 
16 

6 



S 
17 
13 

10 
16 

6 

S 
17 
13 



10 
15 



17 
13 



Shop Mtchinht 



164. MAIN ROTOR ASSDIBLY (Cont.) 

i\sscnblc 44* 5 48' hub asscnbly 



Disassenble 540 hub assecibly 



Asscinblc 540 hub asseobly 



Months ot UH \ 
Expcitenct 



Perc«flt 
Ptrformiflg or 



Adjust drag links 



Adjust pitch change links 



Adjust trin tab 



Adjust 44' rotor counterweights 



Adjust 48' rotor collective 
force wom-screw 



RcQove blades 



I'tnovc rotor assembly 



Install blades 



Install rotor asscBbly 



165. STOIUZIR BAR 
Disassemble 



Repair 



A<i$eirblc 



Balance 



Rig to flight controls 



Service 



Obtain serviceable rcplacenent 



0-0 

7-12 

13* 

0-6 

7-12 

13* 

0.6 

7-12 

13* 

O-O 

7-12 

13* 

0-0 

7-12 

13+ 

0-6 

7-12 

13* 

0-6 

7-12 

13+ 



0-6 

7-12 

13* 

0-6 

7-12 

13* 

0-6 

7-i2 

15*^ 

0-6 

7-12 

13* 

0-6 

7-i2 

13* 



0-6 

7-12 

13* 

0.6 

7-12 

13* 

0-6 

7-12 

0-6 

7-12 

15*- 

0-6 

7-12 

15* 

0-6 

7-12 

13*- 

0-6 

7-12 

13* 



2S 
32 
48 

17 
25 
41 

is' 

33 
36 

51 
65 
70 

69 
78 
82 

62 
78 
81 

20 
16 
24 



13 
27 
30 

S2 
1>1 
85 

70 
90 
S6 

84 
i>2 

85 



92 

S6 



30 
45 
42 

17 
20 
27 

J6 

»:> 

4: 



9 
19 

43 
63 
58 

42 
47 
46 

45 
32 
48 



Nambfrof 
6;N20i 
RtpOftiA) 



50 
87 



54 
85 
27 

50 
87 
33 

53 
86 
27 

51 

90 
33 

53 
85 
27 

50 
87 
33 



54 
85 
26 

51 
89 
33 

54 

83 
28 

SI 

89 
33 

S4 
83 
2« 



50 
89 



53 
86 
26 

50 
89 



53 
8S 
26 



40 
86 
35 

33 
85 
26 

47 
87 
33 



Percffll 
Pcdormin)or 



17 



55 



IS 
31 



16 

29 

42 
47 
55 

52 
69 
79 

42 
6J 



4 

19 



56 
79 
bS 

54 
(A 
71 • 

56 
77 
86 

51 
67 
71 



12 

28 
40 

4 

12 
16 

12 

29 
38 

4 
7 



33 
51 
48 

35 
41 

48 

4 

33 
46 



Numbef of 
67N»H 
Repoitin) 



24 
75 
51 

24 
95 
45 

-25*- 
75 
51 

24 
94 
44 

25 
74 
52 

24 
92 
45 

24 
75 
51 



24 
96 
45 

25 
75 
52 

24 
92 
45 

25 
75 
51 

24 
94 
45 



25 
75 
52 

23 
95 
45 

25 
75 
52 

23 
96 
44 

^4 
75 
52 

23 
96 
44 

25 
75 
52 



ffftfnt 
PerfOfmiAf or 
AsMting 



Number of 
67N20« 
Riporting 



33 
38 
50 

38 
35 
23 

20- 
44 
33 " 

63 
81 
77 

70 
88 
100 

63 
88 
85 

0 
25 
50 



25 
29 
33 

70 
93 
ICQ 

75 
68 
92 

67 
100 
100 

88 

94 
92 



30 
50 
33 

13 
24 
8 

30 
50 
33 

0 
6 
8 

50 
69 
50 

25 
47 
62 

20 
63 
33 



9 
16 
6 

8 
17 
13 

10- 
16 
6 

8 
16 
13 

10 
16 
6 

8 
17 
13 

10 
16 
6 



8 
17 
12 

10 
15 
6 

8 
17 
13 

9 
15 
6 

8 

17 
13 



10 
16 
6 



17 
13 

10 
16 
6 

8 

17 
13 

10 
16 
6 

8 
17 
13 

10 
16 
6 



(Continued) 
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88. 88 



















Shop M*ch»nivJ 
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T^umbM ot 




Nont)i»< of 




Number of 




















6xp((ttnce 














165. STABILIZER BAR ^Cont.) 


, — 




■ -■ 


" •"• ~ 








Package 




1 •> 




4 




15 








37 




U 




!■ 


i? 




13* 


AA 


35 




14 


ol 


15 


Recovc 


0-6 


S2 


SI 


... 


J5 


70 


10 






- 




- 7» 


7S 




15 




13. 


88 


35 


75 


32 




6 


Install 


0-6 


SI 


S3 


50 


2-> 




S 






Dl 


s^S 


Si) 


DO 




17 










38 


f ^ 




15 


166. Sr\BIL12lR U\k I}\Ml»I:RS 
















Uig to flight controls 


O-b 


16 




5J 






It 






80 


? 


57 










1 1« 


7(» 


35 








- 



Check timing of both 



. 7-12 



0-t» 
7.i2 
• 3t 



Obtain serviceable replaceaent 



Package 



Remove 



Install 



167. DYNAMIC STOPS ("C" Model oniyj i 
Adjust 



Obtain <;i>rviv"eal>lc rcolnceiic; t 



Package 



Reeove 



Install 



168. SCISSORS /VVU SlHiVi: AS:>D1BLY 
Disosseirblc 



Repair 



0.0 

7.12 

13* 

0-(> 
"-i2 

"-12 
13* 

0-( 
■«12 



".12 
I5t 

O.h 

13» 

0.{> 

".12 

13» 

0-«) 

•'«12 

15* 

0.0 
7.12 
13» 



0.(> 

7-12 

13* 

7-12 
13* 



45 
41 



51 
SI 



SO 

1(> 
5i> 
45 

^1 

81 



1^ 



11 

20 
21 



5S 



20 
50 



35 
SO 
20 

4^.) 
8" 



S5 



50 



2.S 
5(' 

51 



:«o 



50 
80 



51 
8" 



12 

OS 



;7 

47 

s 

21 
29 

55 

71 

l\i 



' 10 



21 
U 



J 5 



^54 
45 



1 1 



50 

10 
51 
0 



92 



c>0 
100 



0 
12 



20 
15 



15 
3S 



"Mi 

ro 



lie 



(Continued) g <j 
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Or)4nimion)*{>ertonft<l 



OSindGSPcrsonMl 



MonthiotUHl 
Expeti«n<t 



Shop Mtttun ICS 



Ptfttnl 



Numbei 0^ 
S7N20S 
Reporting 



Crevi Chivft 



Shop MKhtnkt 



Pttctflt 



Numbtf o( 
Atporting 



Pef iotminQ or 
Aosting 



Numb«r of 
t?N20s 
Riporlinf 



168. SCISSORS AND SLEUVE ASSDlBLY 
(Cont.) 
Ass«n4>lc 



Service 



Obtain servicvablc replacement 



Pacini go 



Uiij to flight controls 



Alison (B 5 t> ^^odels only) 



Adjust friction collet 
asscpi>ly (540 systcn only) 



Install 



169. s'rtisainm suitort ASSt>mLY 



Rx,; to nuht controls 



Scr\ KO 



frt>ubU'>hfH.t 



Obtain servicoable rcplai^cpent 



0-6 

-'-12 

13* 

0-6 
7-12 

13+ 

0-6 

7-12 

13+ 

0-6 

7-12 

13* 

0-6 

7.12 

13* 

0-6 

7-12 

13* 

0-6 

7-12 

13* 



0-6 

7-12 

15* 

0-6 

7-12 

13* 

0-6 

7.12 

13* 



0-6 

7-12 

13* 

0-6 

7-12 

13* 

0-6 

7-12 

13* 

0.0 

7-12 

1>* 

0-6 

7-12 

15* 

i>-6 

7-12 

13* 

0-6 
7.12 

r>* 

0-6 

•^.12 

13* 



64 
61 

55 

44 
48 

S4' 

31 
51 
52 

41 
54 

58 

24 
45 
42 

31 
49 

50 

27 
42 
5S 



23 
W 
3$ 

78 
88 



76 
»3 
81 



40 
44 

3a 

41 
i\ 
57 

20 
33 
>i 

3C» 
34 
27 

43 
M 

58 

35 
51 
46 

18 
44 
18 

31 

52 
SO 



50 
89 
33 

54 
86 

-26 • 

49 
87 
33 

54 
84 
26 

49 
87 
33 

54 

85 
26 

49 
84 
33 



53 
26 



51 

90 
32 

54 
84 
27 



50 
89 
33 

34 
86 
28 

SO 
88 
32 

54 

85 
26 

51 
88 
33 

54 
83 
26 

SO 
88 
33 



54 
84 
26 



ERLC 



90 



(Cont imiod) 



20 
48 
54 

58 
61 
64 

20 
41 
48 

29 
44 
40 



25 
56 
34 

13 

32 
29 



13 
25 
23 

36 
61 
60 

46 
66 
51 



16 
2t 
37 

54 

63 
6(1 

12 
19 
16 

17 
10 
27 

24 
43 
47 

50 
OS 
61 

24 
35 
43 

13 
35 
31 



25 


30 


75 


40 


52 


50 


24 


38 


95 


41 


M 




25 


10 


75 


25 


52 


0 


24 


1 50 


96 


S3 


45 


46 


25 


10 


75 


40 


52 


33 


24 


25 


94 


65 


44 


54 


24 


10 


74 


27 


52 


17 



24 
95 
44 

25 
75 
52 

24 
93 
45 



24 
7S 
SI 

24 
94 
45 

25 
75 
50 

24 
94 
44 

25 
75 
51 

24 
95 
44 

25 
74 
49 

24 
92 
42 



25 
35 
23 

50 
87 
83 

68 
62 
77 



10 
13 
33 

38 
35 
54 

10 
6 
0 

14 

35 
8 

20 
03 
33 

25 
35 
69 

0 
19 
17 

38 
29 
31 



10 
16 
6 

8 
17 
13 

10 
16 

6 

8 
17 
13 

10 
15 
6 

8 
17 
13 

10 
15 
6 



8 
17 
13 



10 
15 
6 

8 
17 
13 



10 
16 
6 

8 
17 
13 

10 
16 
6 

7 

17 
12 



10 
16 

6 



17 
13 

10 
16 
6 



17 
13 



90 





■ 








OSiM GSPfttonnttl 






Shop M|chin>cs 




Shop Mechinics 




MontN of UH-1 


Percent 


Number pf 


Percent 


Number ol 


Percent 


Number of 




Miifltininct 


P*f forming Of 


67N2<h 


Pefforminjer 


S7N20t 


Ferfcrminior 


67N20S 




Eipertenci 




RtpOfting 


AttiSliRf 


f)eporun| 


AtsUting 


RcporimQ 


169. SWASHPUTE f, SUPPORT ASSEMBLY 




























10 


10 


Package 


0-6 


20 


SI 


12 


25 


7-12 




88 


M / 


7*; 




IS 




13+ 


42 


33 


24 


CI 


\ 7 
1 / 




Renove 


0-6 


61 








75 


3 




7-12 


78 


82 


53 


95 


71 


17 




13* 


70 






43 


85 


13 


Install 


0-6 


56 


50 


36 


25 


7rt 


lU 




7-12 


83 


90 


59 


75 


80 


15 




13+ 


79 


33 


55 


51 


67 


6 


















Disassemble 


0-6 


41 


54 


25 


24 


38 


8 




7-12 


60 


86 


38 


95 


. 41 


17 




13* 


44 


27 


A 1 


46 


** 0 


13 






A B 


A B 


A 8 


A B 


A B 




♦Repair (any one) 


0-6 


19 20 


SA 50 


13 4 


24 25 


13 0 


8 10 


7-12 


27 25 


o/ 


1 / 10 


I/O / •I 


12 15 


17 15 




13* 


19 39 


26 33 


20 20 


44 51 


f C 17 

lb 1/ 


11 (s 

1 0 0 


Assenble 


0-6 


43 


54 


21 


24 


38 


8 




7-12 




85 


34 


95 


47 


17 




13* 


50 


26 


40 


4S 


54 


13 


Service (BSD ^Jodels only) 


0-6 


29 


51 


24 


25 


20 


10 


7-12 


50 


88 


39 


74 


40 


IS 




13+ 








51 


17 


6 










22 




13 




Models only) 


0-6 


30 


54 


23 


8 


7-12 


40 


85 


30 


94 


44 


16 




13+ 


31 


26 


Tt 


J - 

mO 


54 


13 


Obtain service&ole replacement 










25 


20 


10 


(any one) 


0-6 


26 


50 


8 


7-12 




88 


T I 

Oi. 


75 


40 


15 




13* 


55 


33 


33 


51 




0 


Remove (any one) 


0-6 


50 


54 






T7 


8 
17 


7-12 


78 


S5 


53 


95 


65 




13* 




77 


5 1 


45 


92 


13 


Install (any one) 


0-6 




^{\ 


->,j 


25 


SO 


10 


7-12 


79 


90 


44 


75 




15 




13* 


73 


33 


39 


51 


67 


6 


171. AVTI-DRIVE LINK ASSDBLY 
















( u Mooci oniy^ 










22 






Obtain serviceable replacenont 


0-6 


9 ' 


53 


9 


13 


8 
16 


7-12 


20 






(it 


25 




13+ 


17 


29 


14 


44 


u 


13 


Package 


0-6 


4 


50 


4 


25 


0 


10 


7-12 


xU 


88 


,1 

*\ 


7t: 
/»> 


Q 


16 




13* 


22 


32 


12 


SO 


0 


5 


Reinovc 


0-6 


1 / 








13 


8 
16 




7-12 


33 


83 


13 


94 


25 




13+ 




Cq 


18 


44 


23 


13 


Install 


0-6 


14 


51 


8 


25 


10 


I A 
lU 




7-12 


35 


88 


S 


75 


13 


16 




13* 


33 


32 


16 


50 


50 


6 


172. TAIL ROTOR. ASSMOI^ 










24 






BalancQ^'' 


.6-6 


6 


51 


% 


0 


8 


7-12 


12 


86 


8 


96 


18 


P 




13* 


27 


26 


16 


43 


a 


13 




r 















ERIC 
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172, TAIL ROTOR ASSEMBLY (Cent.) 
Make operational check 



Obtain serviceable replaceaent 

Package 

Pwrj^e 

Service 

Track 

Troubleshoot 

Adjust pitch change links 

Repair blades 

A5se:rf>le hub assenbly 

Disassemble hub asseirbly 

Repair hub assert) ly 

RiR to tail rotor controls 

Renove blades 

Reaove tail rotor assembly 

Install blades 

Install tail rotor assenbly 



175, INSIRIwrNT PANEL 
Repair 



MonthjcfUHl 
£xp<rienct 



Shop Mrv^imci 



Perctnt 

9tiUtmnq Of 
Atmting 



0-0 

7.12 

l,V 

0-6 

7-12 

13* 

0-6 

7-12 

io* 

0-0 

7-i: 
i> 

7-12 
15f 

0-0 

7-12 

15+ 

0-6 

7-12 

15* 

0-6 

7-12 

15+ 

0-6 

7-12 

IS* 

0.0 

7-12 

13* 

0-6 

7-12 

15* 

0-6 

"-12 

15* 

o-r> 

7-12 
13* 

0-0 

7-12 

13* 

0-6 

7-12 

13* 

0-6 

7-12 

13* 

0-0 

7-12 

15* 



0-(» 

7-12 

13*- 



51 

55 

ts 

24 
35 
62 

16 

51 

57 
M) 

53 
56 
70 

74 
86 
83 

39 
44 
60 

70 
81 

r>3 

10 
13 
21 

35 
22 

58 



10 

69 
71 

79 

li) 
34 
38 

8S 
81 
i)t 

17 

23 
33 

94 



t 

17 



67N20J 
R(po(tmg 



Auitting 



40 
S7 
33 

54 
S5 
20 

40 
S7 



54 
84 



40 

S7 



S4 
S4 
27 

49 

86 



53 
S5 



49 
S7 
55 

S4 
83 
20 

40 

86 



53 
SS 
20 

49 

^7 



53 

85 
26 

31 

$9 
53 

53 
SS 
20 

51 

32 



53 
87 
20 



48 
OS 
78 

21 
35 
53 

4 
27 
27 

46 
61 
61 

40 
69 
78 

71 

08 
78 

56 
51 
60 

63 
73 
$0 

8 

16 
16 

53 
21 

34 

24 

52 
45 

8 

n 

16 

44 
64 
74 

21 
34 
27 

50 
70 
80 

25 
26 
27 

52 

80 
80 



0 
10 
16 




25 
75 
50 

24 
95 
43 

25 
74 
51 

24 
95 
44 



75 
50 

24 
95 
46 

25 
75 
50 

24 
96 
44 

25 
74 
51 

24 

93 
44 

25 
71 
51 

2:i 
95 
43 

25 
75 
50 

24 
95 
45 

24 

75 
51 

24 
95 
45 

25 
75 
51 



23 
97 
45 



OS tnd GSPiitonntl 



Shop MecKinict 



30 
73 
67 

13 
53 
38 

0 
25 
0 

25 
41 

46 

20 
53 
83 

75 
94 
92 

0 
38 
17 

75 
94 
85 

0 
0 
0 

38 

53 
23 

10 
6 
0 

38 
24 
0 

30 
81 
SO 

so 

59 
31 

40 
93 
100 

38 
65 
38 

40 
93 
100 



25 
6 
15 



10 
15 
6 

8 

17 
13 

10 
16 
5 

8 
17 
13 

10 
15 

6 

8 
17 
13 

10 
16 
6 

8 
17 
15 

10 
16 

6 

8 
17 
13 

10 
16 
6 

8 
17 
13 

10 
16 

6 

8 
17 
13 

10 
15 
6 

8 
17 
13 

10 
15 
6 



8 
17 
13 
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Oi9ani2«iion«t PtftonntI 


OS lod GS Pef »ftn*» 






Shop M«(h4ni(s 


Cr«w Chief t 


ShopM«ch«nt<s 




Monthtof UK-1 
M«inlfn«ncf 
Exptdcnct 


firctni 

PiifotininQ Of 
Auxiing 


Numbtr of 
67N20s 
Rfporiing 


Ptrctni 
Pviloffntft) Of 


Numbtr of 
(7N20s 
Rtportirtg 


Ptf formiof o( 
Auisling 


Numbtr of 
(7N20t 
Rtpottini 


Obtain serviceable replacement 


0-6 

7-12 

13* 


12 
14 
15 


.^0 
87 
33 


12 
16 
17 


25 
75 
52 


30 
13 
17 


10 
16 
6 


Remove 


0-6 

7-12 

13* 


1 1 
14 
14 


DM 

86 
28 


4 
7 
14 


25 - 

96 

44 


13- 
6 
15 


8 
17 
13 


Install 


0-6 

7-12 

13* 


14 
15 
12 


50 
88 
33 


12 
16 
IS 


25 
75 
52 


30 
19 
17 


10 
16 
6 


174 FOPP ATR TFAIPFRATIIRF T*»nTrATOR 
X/*Ta rxvCC Alc\ tC^lr CIVnIUtNC 44iU4x<AlV^{\ 

Obtain serviceable replacement 


0-6 

r-12 

13* 


A 
3 
7 


54 
86 
29 


4 
10 
4 


24 
97 
45 


0 
6 
0 


8 
17 
13 


Remove 


0-6 

7-12 

13* 


8 
9 

15 


87 
33 


5 
15 


25 
75 
52 


20 
6 
35 


10 
16 
6 


Install 


0-6 

7-12 

15* 


6 
6 
11 


54 
86 
28 


4 
14 

9 


24 
96 
44 


13 
18 
15 


8 
17 
13 


175. PILOT ATTITUDE INDICATOR 
♦Adjust 


0-6 

7-12 

13* 


A B 

4 T 

5 6 
5 15 


A B 
53 50 
87 88 
29 53 


A B 
4 S 
10 14 
9 18 


A B 
24 25 
97 74 
45 51 


A B 
13 0 
6 6 
0 17 


A B 
8 10 
17 16 
13 6 


Obtain serviceable rcplacenent 


0-6 

7-12 

13* 


6 
15 
14 


54 
86 
28 


13 

27 
27 


24 
96 
44 


0 
24 
23 


S 
17 
13 


Troubleshoot 


0-6 

7-12 

13* 


4 
3 
15 


50 
88 
33 


20 
18 
27 


2^ 
74 
52 


0 
0 
17 


10 
16 
6 


Remove 


0-6 

7-12 

15* 


1 1 
19 
18 


C 1 

86 
28 


» 1 

58 
36 


24 
95 
44 


25 
29 
38 


8 
17 
13 


Install 


0-6 
7-12 
13* 


10 
19 
56 


50 
88 
35 


20 
57 
35 


25 
75 
52 


20 
19 


10 
16 
6 


176. COPILOT ATTITUDE INDICATOR 
Adjust 


0-6 

7-12 

13* 


2 
3 
3 


54 
87 
29 


0 
12 
5 


24 
95 
44 


0 
6 
0 


S 
17 
13 


Obtain serviceable replacement 


0-6 
7-12 
13* 


2 
14 
30 


50 
88 
35 


16 
51 
37 


25 
7S 
Si 


10 
0 
33 


10 
16 
6 


Troi4)leshoot 


0-6 

7-12 

13* 


2 
7 
7 


54 

86 
28 


4 
14 

9 


24 
94 
43 


0 
6 
8 


S 
17 
13 


RCISDV© 


0-6 

7-12 

13* 


2 

16 
36 


50 
88 
55 


12 
36 
42 


25 
75 
50 


10 
6 
33 


10 
16 
6 


Install 


0-6 

7-12 

13* 


4 
1 c 

ID 

21 


54 

sift 

28 


8 
20 
24 


24 
94 
45 


38 
29 
38 


8 
17 
13 
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Shop MccMmci 



177. mN m SLIP INniCATOR 

Obtain serviceable replacement 



Renove 



M.)ithi of UK I 
Cxpctiencf 



Install 



178. VERTICAL VELOCm 1NDICA1X)U 
Adjust 



Obtain serviceable rcplaccncnr 



Remove 



Install 



179. AIRSPEED INDICATOR 
Replace decals 



Obtain serviceable replaccccnt 



Troi3>leshoot 



ReiTOve 



Install 



180, ALTlMfTCR 
Adjust 



Obtain serviceable replacencnt 



Troublc^hoot 



Remove 



Install 



0-6 
7-12 

7-12 
15* 

0-6 

7.12 

15* 



0-6 

7.12 

15* 

0.6 
7.12 

13*^ 

0-6 

7-12 

15* 

0-6 

7-12 

15* 



0-6 

7-12 

15* 

0-6 

7-12 

15* 

0-6 

7-12 

15* 

0-f> 

15* 

0-6 

7-12 

15* 



0-6 
/-1 2 
13* 

0-6 

7-12 

15* 

0-6 

7-12 

15* 

0-6 

7-12 

S5» 

0-6 

7-12 

15* 



Rtpotii^ 



10 



2 
7 
7 

10 

i> 

4 

7 



8 
10 
lb 

6 
11 
21 



\ 

11 



8 
15 
15 



50 
SS 
o5 

54 
S7 
2S) 

51 
SS 
35 



54 
S7 
2i> 

50 
i58 



54 

86 
28 

50 

55 



54 
S6 
2'.i 

50 

S8 



r»4 

2s 
50 
53 
54 
2S 



su 

8$ 
53 

51 

86 
29 

5A 

53 

$4 

:s 

so 
85 
33 



Petctnt 
Attittiof 



(Continued) 



4 
12 
17 

0 
16 
15 

4 

19 
17 



0 
10 



15 

0 
7 
14 

4 
9 

15 



A 
14 
25 

4 
16 
55 

4 

15 
19 



57 

15 
18 
27 



19 
25 

4 

11 

18 



12 
17 

8 
11 

20 

4 
IS 
51 



Number ot 
67N2(h 
Rtporimg 



25 
75 
52 

24 
96 
45 

25 
75 
52 



24 
96 
45 

25 
75 



24 

96 
44 

25 
75 
52 



24 
97 



25 
75 
52 

24 
96 
43 

25 
75 
52 

24 
96 
44 



25 

75 
52 

24 
97 
45 

25 

75 
52 

24 
96 
44 

25 
75 
52 



OSirvd GSPtftonntI 



Pwctni 
Pet formii^i or 



10 
0 
17 

15 
18 
15 

10 
15 
17 



0 
0 
0 

10 
0 
53 

13 
6 
15 

10 
0 

35 



25 
6 

15 

10 

6 

55 

15 

6 
0 

10 

6 
53 

58 
18 
53 



0 
0 
17 

15 
0 
15 

0 
0 
0 

25 
12 
31 

10 
19 
17 



Numbtf of 



10 
16 
6 

8 
17 
15 

10 
16 
6 



8 
17 
15 

10 
16 

6 



17 
15 

10 
16 
6 



8 
17 
15 

10 
16 

6 

8 
17 
15 

10 
16 
6 



17 
15 



10 
16 
6 



17 
15 

10 
16 

6 

8 

17 
15 

10 
16 
6 
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94 



Da 

















OSind G$P«rsoftttil 








Shop MKhimtt 


Cuw Chiilt 


Shop V(Chini(s 






Monihtol UH I 


Pitt in t 


NumbK ol 




Numbtt ot 


PtKtnt 


Numbtf of 






Miinttriinc( 


Piffommi Of 


S7N20S 


P«i(otmtpg Of 




Ptflofming oi 


m2(H 




Twk 




Auitting 


Rtpotting 


Auitling 


Rcpciimg 




Ripcf tin) 


ISl. 


OMNI INDICATOR 


















Obtain serviceable replacement 


0-t> 


2 


S4 


0 


24 


0 


8 




7-12 


3 


' S7 


3 


i)6 


6 


17 






15t 


0 


29 


2 


45 


0 


13 




Remove 


0-6 


2 


50 


4 


25 


0 


10 






7.12 


0 


88 


4 


75 


0 


16 






13* 


6 


33 


10 


52 


0 


6 




Install 


0-6 


2 


54 


0 


24 


13 


8 






7-12 


3 


86 


3 


97 


^ 12 


17 






13* 


0 


28 


7 


44 


0 


13 


132. 


RADIO MAGNETIC COMPASS 


















INDICATOR 


















Obtain serviceable replaccacnt 


0-6 


2 


50 


4 


25 


0 


10 






7-12 


2 


88 


8 


75 


0 


16 






13* 


3 


33 


14 


51 


0 


6 




Reaiove 


0-6 


2 


54 


0 


24 


13 


8 






7-12 


3 


87 




97 


12 


17 






15* 


0 


2y 


0 


45 


8 


13 




Install 


0-6 


4 


50 


4 


25 


10 


10 






7.12 


2 


88 


9 


74 


0 


16 






13f 


6 


32 


16 


50 


0 


6 


133 . 


STANDBY COMPASS 


















Service by addition of fluid 


0-6 


2 


S3 


0 


24 


0 


8 




7-12 






- 


96 


0 


17 






13* 


0 


:!> 




45 


0 


23 




Compensate 


0-6 


4 


30 


4 


25 


0 


10 






7-12 


5 


88 


S 


75 


0 


15 






13* 


6 


33 


IT 


52 


0 


6 




Obtain serviceable replacement 


0-6 


4 


54 


0 


24 


0 


8 




7-12 


3 


86 




97 ; 


0 


16 






13* 


0 


28 




44 1 


8 


13 




Remove 


0-6 


6 


50 


\ 


25 


0 


10 






7.12 


S 


88 


7 


74 


13 


16 






IJ* 


V) 


33 


18 


51 


0 


6 




Install 


0-6 


4 


54 


0 


24 


25 


8 






7-12 


6 


$6 


(> 


96 


0 


16 






13* 


0 


28 




4} 


8 


13 


184, 


CLOCK 


















Adjust 


0.6 


4 


50 


20 


' 25 


0 


10 






7-12 


1) 


86 


31 


72 


0 


14 






13* 


13 


33 


3i> 


51 


33 


6 




Obtain serviceable replacement 


0-6 


2 


$\ 


22 


23 


0 


8 




7-12 


11 


8' 


21 


91 


13 


16 






13* 




^8 


t3 


44 


$ 


13 




Remove 


0-6 


20 


51 


2$ 


24 


30 


10 






7-12 


20 


88 


60 


75 


44 


16 






15* 


42 


33 


5" 


51 


67 


6 




Install 


0-6 


li 


54 


16 


24 


13 


8 






7-12 


22 


86 


53 


94 


35 


17 






13^ 


15 


26 


72 


46 


38 


13 


185 


GAS PRODUCcR (N]) TAuIOMcTEk 


















Test 


0-6 


4 


49 


4 


25 


0 


10 






7.12 


S 


87 




75 


0 


16 






13* 


y 


33 


15 


52 


0 


6 




Obtain serviceable replacement 


i\ A 
U-o 


7 


54 


0 


24 


25 


8 




7-12 


i) 


87 


13 


' 96 


6 


17 






15^ 


10 


2i) 


16 


45 

1 


0 


13 
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or 





} 


Orgjrtiiiti«ral Ptrtoi^nd 


OS ind 6S fffwniwM 






Shop Mt(K4nicS 


Crtw Ch)«ft 


Shop MKh«nici 




Monthtof UHl 


ftrctnt 




F^cint 


Numbff of 


Ptrcint 


Number of 




MitfltiruACi 


fi(formtn| or 




ftriirming or 




Ftrf ormtni er 


I7N20I 


Titk 


Exptnenci 




fttpontnq 


Awtti'ng 




Anbttni 




1 85. GAS PRODUCER (Nl) TAOiOMETfiR 
















(Cont.) 
Troubieshoot 


0-6 


6 


49 


8 


25 


- 0 


10 


7-12 


8 


87 


12 


75 


0 


16 




13* 


18 


33 


19 


52 


0 


6 


RCEQOVO 


0-6 


11 


54 


0 


24 


38 


0 

o 


7-12 


14 


86 


14 


97 


12 


17 




13> 


11 


28 


18 


45 


• 

o 


13 


Install 


0-6 


12 


51 


12 


25 


20 


10 


7-12 


15 


88 


20 


75 


13 


16 




13^ 


18 


33 


19 


52 


0 


6 


186. DUAL TACIiOMETHR 










24 






Obtain serviceable replacement 


O-b 


4 


54 


4 


0 


8 


7-12 


10 


87 


17 


95 


6 


1/ 




15* 


21 


20 


27 


45 


0 


13 


Troubieshoot 


0-6 


6 


SO 


12 


25 


10 


10 




7-12 


7 


88 


11 


75 


0 


16 




13> 


18 


33 


21 


52 


0 


6 


RCDOVC 


0-C> 


6 


54 


4 


24 


13 


• 


7-12 


15 


86 


23 


95 


18 


17 




13> 


19 


27 


31 


45 


o 
o 


13 


Install 


0-6 


12 


51 


12 


25 


10 


10 


7.12 


14 


88 


16 


75 


25 


16 




13+ 


30 


33 


23 


52 


0 


6 


187. TORQUE METER INDICATOR 






54 

87 










Obtain serviceable replacement 


0-6 
7-.12 


11 
11 


4 
11 


24 
96 


25 
12 


8 
17 




13> 


14 


29 


i5 


46 


0 


13 


Troubieshoot 


0-6 


e> 


50 


8 


25 


0 


10 




7-12 


10 


88 


12 


75 


0 


16 




15> 


15 


33 


15 


52 


17 


6 


Remove 


0-6 


n 


3t 


13 


24 


38 


o 
O 


7-12 


17 


86 


12 


97 


18 


17 




15* 


18 


28 


16 


45 


Id 


13 


Install 


0-6 


10 


51 


8 


25 


0 


10 


7-12 


M 


; 


25 


75 


0 


16 




15* 


3i> 


1 

1 


23 


52 


0 


6 


188, GENERATOR LOADMETER 






i 
i 


0 


24 






Obtain serviceable rcplaceneni 


0-6 


2 


0 


8 


7-12 


J 


1 87 


6 


95 


6 


17 




15* 


^ 


i 




46 


0 


13 


Troubieshoot 


0-6 


2 


' so 


12 


25 


0 


10 




7-12 


7 


i 88 


1 1 


75 


0 


16 




15* 


12 


1 33 


15 


52 


0 


6 


Remove 


U.6 


2 


54 


0 


24 


13 


Q 

o 


7-12 




1 86 


8 


96 


12 


17 




13* 


' 


28 


i) 


45 


c 
o 


13 


Install 


U-(> 


0 


1 50 


4 


25 


0 


10 


7-12 




88 


7 


75 


0 


16 




13* 


15 


33 


12 


52 


0 


6 


189. DC \OLTMETER 






S4 
87 




24 
96 






Obtain sen'iccable replaccisent 


o-»» 

7-12 


2 
5 


0 
7 


0 
0 


8 
17 




13* 


0 


29 


4 


46 


0 


13 



^ (Continued) 

ERIC 96 









Oriinditionit Pirsonnti 




OSind GSFtrtonMl 






Shop Mech«m(t 


CrtwChi«(i 


Shop MKhinki 




Monihsol UH1 


htttnx 


Number ot 


F^rctnl 


Numbir of 


PtKini 


Numbtrol 






Ptrlormtni or 


67N20S 


Ftrlormfng or 


67N2(h 


Ptif orcnin) or 




TMil 


Eipcrnncfl 


Autttinj 


Rflportinf 


AititlidQ 


Rtpordng 


AuiJlii)) 


RcpOfllPQ 


189. DC VOLlflETER (Cont.) 














10 


Txoubleshoot 


0-6 


4 


50 


12 


25 


0 




7-12 


8 


88 


12 


75 


0 


16 




13+ 


12 


33 


15 


S2 


0 


6 


Renove 


0-6 


2 


54 


0 


24 


25 


8 




7-12 


7 


86 


10 


97 


0 


17 




13+ 


4 


2S 


4 


45 


15 


13 


Install 


0-6 


2 


SO 


4 


25 


10 


10 




7-12 


10 


88 


7 


,75 


6 


16 




13+ 


15 


33 


15 


52 


0 


6 


190 « AC VOLTMETER 
















Obtain serviceable replacement 


0-6 


2 


54 


0 


24 


0 


8 


7-12 


3 


87 


5 


95 


0 


17 




13+ 


0 


^29 


4 


46 


0 


12 


Troubl cshoot 


0.6 


4 


SO 


12 


25 


0 


10 




7-12 


7 


87 


11 


75 


0 


16 




13+ 


9 


33 


15 


52 


0 


6 
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Appendix B 

ORGANIZATIONAL LEVEL: MAINTENANCE TASKS PERFORMED BY 
10% OR MORE OF THE LOW^EXPERIENCE GROUP (0-6 MONTHS-) 



Appendix B presents data for the Section III tasks for organizational mechanics and 
carew chiefs combined. These two groups are not separated as in Appendix A, Appendix B 
lists data for all tasks performed by 10% or more of the 0-6 months experience group* 
The tasks are listed in order of relative frequency of performance by this low-experience 
or "new graduate" group. 

While the listing of a task in this appendix is dependent upon 10% or more of the 
low-experience group having reported it as performed, data are also given for the 7-12 
and 13+ months experience groups on these same tasks. As might be expected, more than 
10% of these more experienced groups reported having performed most but not all of 
these tasks. 

Data presented for each task are related to how frequently the task is performed, 
time to first performance after award of *MOS» and proficiency. Also given for each task 
is information from enlisted supervisors concerning the necessity for the new graduate 
67N20 to be able to perform the task upon arrival at the unit, and the amount of help 
or direction that the typical new graduate requires. 
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Appendix C 

ORGANIZATIONAL LEVEL: MAINTENANCE TASKS PERFORMED 
BY THE 7-12 MONTHS EXPERIENCE GROUP 
BUT NOT BY THE 0-6 MONTHS GROUP 

Appendix C presents data for all maintenance tasks performed by the group with 
7-12 months of experience but not performed by the 0-6 months group. Data for the 
13+ months group are also included for those tasks. As with the previous appendix, only 
organizational level mechanics and crew chiefs are included. 
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Appendix D 



ORGANIZATIONAL LEVEL: MAINTENANCE TASKS PERFORMED 
BY THE 13+ MONTHS EXPERIENCE GROUP BUT NOT BY 
GROUPS WITH LESS EXPERIENCE 

Appendix D provides data similar to that in Appendices B and C, but covers tasks 
performed by the organizational mechanics with 13+ months of experience but not 
performed by the less experienced groups. 
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Appendix E 



ORGANIZATIONAL LEVEL: MAINTENANCE TASKS PERFORMED 
BY LESS THAN 10% OF ANY EXPERIENCE GROUP 



Appendix E lists those maintenance tasks not reported as performed by any 
organizational experience level group, that is, no subgroup of organizational mechanics or 
crew chiefs showed as many as 10% of their number performing these tasks. Since these 
tasks were not performed by the organizational 67N20s, the only data presented in this 
appendix are the responses of enlisted supervisors. 



184 



ERIC 



SUPERVISORS 



*# Spying 

Able To 
Peifcro 
At Once 

DiiectiO(\ 

0' m 



BLACKOLT CURTAINS 
ADJUST 

BLACKOIT CURTAINS 
REPAIR 

BLACKOLT CURTAINS 

OBTAIM SeRVICEABLe REPLACEMENT 

BLACKOUT CURTAINS 
REMOVP 

BLACKOLT CURTAINS 
INSTALL 

LITTER SUPPORTS 
REPAIR 

LITTgR SUPPORTS 

OBTAIN SCRVICtABLE REPLACEMENT 

RESCUE MOIST 
REPAIR 

RESCU5 HOIST 
SERVICE 

RESCUS HOIST 
♦ TEST 

RESCUE HOIST 

OBTAIN S6RVICEA81P REPLACEMENT 

RESCUE HOIST 
' TROOBLE SHOOT 

RESCUE HOIST 

RE^rvc 

WORK PLATFORM (ENGINE t XMSN 06CK ) 
OBTAIN SERVlCEAftlE REPLACEMENT 

GftPUNO MANOtING WHEEL ACTUATOR ASS6HBLY 
OdTAIN SERVlCeA^^LE REPLACEMENT 

ICE DETECTOR ASSEMBIY 

OBTAIN SERVICEAOLE REPLACEMENT 

ANTI-ICING INTERPRETER 

OBTAIN SERVICEABLE REPLACEMENT 

ANT l-ICING INTERPRETER 
TRCUt^LESHOOT 



ANTI-ICING INTERPRETER 
REMOVE 

ANT I-ICING INTERPRETER 
* INSTALL 

ENGINE INTAKE 8ELLM0UTH 

OBTAIN SERVICEABLE REPLACEMENT 

ANT I-ICING A IR VALVE 

OBTAIN SERVICEABLE REPLACEMENT 

ANTI-ICING AIR VALVE 
TROUB! ES^^OOT 

ANT I-ICING AIR VALVE 
REMOVE 

ANT I-ICINO AIR VALVF 
INSTAI I 



KaoiiiW c( 0<rectiO<vR«Quttc4 
byKe«67N?0(%) 



0 • Hot obsecved oi taj^ wt ptJforoed 

1 Con$tart (direction 
2 'Mu<h direction 

3 Sooe Oiiectw 

4 < Little ditectton 
5 ' No(jueclw 



I X 



63 
68 
57 
57 
57 
62 
52 



I 



3 



5 



^ 0 9 31 56 

5 3 10 ^1 

6 2 17 28 ^7 
^ 0 8 26 62 
^ 0 8 28 60 

7 ^ 2A 30 35 
7 2 17. 29 ^6 



77 { 31 21 2A lA 10 

67 j 17 10 22 3A 17 
66 ; 19 10 31 26 lA 
6^ 13 ^ 20 27 3o 

68 ; 28 18 30 15 10 
62 i 1 3 ^ , 30 26 28 



X A7 



X I 32 



3 5 27 27 38 
3 9 29 33 26 



X f 60 i 6 A 26 36 28 



i X I 62 6 9 23 3A 28 



X 60 



9 28 26 23 12 



62 ^ 15 26 3^ 23 

62 6 13 23 23 

^5 ^ 7 22 Al 25 

57 } 6 28 3A 28 

56 9 13 20 9 

54 5 7 30 23 

54 t). 7 36 30 21 



188 



I 

m%\ Be ' 
m Once 

! X zk 



VARIABLE INLET GUIDE VANE ACTUATOR (L-13 
08TA1N SERVICEABLE ^tpPLACEHPNT 

VARIABLE INLET GUIDE VANE ACTUATOR (L-I3ll' 
TftOUBLESHOOT \\ 

\ 

VARIABLE INL6T GUIDE VANE ACTUATOR (1-13)1 
REMOVE I 

i 

VARIABLE INLET GUIDE VANE ACTUATOR (L-13) 
INSTALL 'I 

VARIABLE INLET GUIDE VANE LINKAGE (L-13) ' 
DISASSEMBLE 

VARIABLE INLET GUIDE VANE LINKAGE (L-13»: 
REPAIR < 

VARIABLE INLET GUIDE VANE LlNKAOe IL-13) 
ASSEMBLE 

VARIABLE INLET GUIDE VANE LINKAGE (L-13J 
ADJUST 

VARIABLE INLET GUIDE VANE LINKAGE (L-I3jl 
OBTAIN SHRVICEABLE REPLACEMENT j 

i 

var'iable Inlet guiof vane linkage (l-i3i 
trcu8lesho0t | 

variable inlet guide vane LINKAGE (L-13) 
REMOVE } 



VARIABLE INLET GUIDE VANE LINKAGE (L-13): 

INSTALL ; 

FUEL CONTROL UNIT ] 
PURGE 

FUEL CONTROL UNIT i 

PRESERVE j 

' N2 POWER LEVER CONTROL TUBES 

09TAIN SeRVIceABLE RePLAC6M8fJT ' 

tiZ POWER LEVER CONTROL TUBES ! 
REMOVE 

POWER TURBPJE GOVERNOR CAHBOX ; 

♦DISASSEMBLE ' 

POWER TURBINE GOVERNOR CAMBOX t 

REPAIR 1 

POWER TURBINE GOVERNOR CAMBOX ! 

ASSEf'BLE i 

N2 POWER TURBINF SP^EO GOVERNOR 
OBTAIN SERVICEABLE REPLACEMENT 

t 

N2 POWgR rURBlNE SPEtO GOVERNOR i 

REMOVE I 

f&&L CONTROL DRIVE PAD SEAL j 

CSTAIN SERVICEABLE REPLACEMENT j 

FUEL CONTROL DRIVE PAO SEAL j 

REMOVE ; 

FUEL CONTROL ORlVE PAD SEAL |l 

INSTALL I 

STARTER DftlVE PAO SEAL (GARLOC) | 

OBTAIN SERVICEABLE REPLACEMENT n 



by New 



0 Not observed of Mt pcrtoretd 

1 Constant direction 
2'Much(Ji{ec(i0o 

3 Sosie Directton 

4 Lttlle ddectton 
5> No<ijtectron 



3 



74j 13 16 34 16 22 

69 [ 24 29 29 11 8 

74 23 16 29 19 13 

74 23 19 26 19 13 

81 26 30 26 9 9 
» 0 84 32 21 32 5 1 1 

82 27 27 27 9 9 
74 23 39 16 13 10 
74 I Q 13 28 28 22 

i 1 

X 72 26 32 21 12 9 

1 

I . 

X I 74 , 19 16 26 19 19 

i 

i li 

X j 74 19 29 13 19 19 

X j 43 18 23 20 27 13 

X ! 48 I 18 25 26 20 II 

[ ■ 

X ! 24 ; 7 II 21 36 25 

X I ^2 II I'. 25 34 15 

54 , 21 12 35 23 9 

65 I 27 18 30 20 5 

I 

55 23 16 32 23 5 
40 j a II 29 27 2S 
40 j n 23 23 28 13 

65 I 7 16 26 21 30 

66 26 )1 19 14 
66 I 14 26 26 19 14 

56 { 9 13 24 31 22 
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SUPERVISORS 



0 



Task 



Must Be 
Ab!« To 
Perform 
At Once 

Oirecticn 
0« 20% 



STARTER DRIVE PAD SEAL (GARLOO 
t ReMOVE- 

STARTER DRIVE PAD SEAL (GARLDO 
INSTALL 

Nl ACCESSORY DRIVE GEAR BOX 
REPAIR 

Nl ACCESSDRY DRIVE GEAR BOX 

OBTAIN SERVICEABLE REPLACEMENT 



N2 GOVeRNDR C TACHOMETER DRIVE ASSEMBLY !i 0 
RSPAIR \ 

N? GOVERNOR C TACHOMETER DRIVE ASSEMBLY 
REMOVE ^ 

ENGINE ELECTRICAL HARNESS 

OBTAIN SERVICEABLE REPLACEMENT 



ENGINE ELECTRICAL HARNESS 
TEST 

IGNITION LEAD C COIL ASSEMBLY 
OBTAIN SERVICEABLE REPLACEMENT 

IGNITION LEAD C COIL ASSEMBLY 
REMOVE 

FUEL THERMAL RELIEF VALVE 

OBTAIN SERVICEABLE REPLACEMENT 



Aisocnt ol Oit«c»iW ReQyireO 
byNewi;N?0(%) 



0 • Not obstrved Of task not perfofM 

\ Constant (Jiftctioa 

2 MLch direction 

3 ' Sone Diiectton 

4 . Latie biicttion 

5 -No (Jifcttioo 



58 



58 



77 



5^ 



FUEL THERMAL RELIEF VALVE 
TROUBLESHOOT 

FUEL THERMAL RELIEF VALVE 
REMOVE 

FUEL AUXILIARY FLOAT SWITCH (C MOOED 
TROUBLESHOOT 

FUEL AUXILIARY FLOAT SWITCH (C MODEL) 
INSTALL 

INTERSTAGE BLEED AIR ACTUATOR ASSEMBLY (L9&9A) 
TEST 

INTERSTAGE BLEED AIR ACTUATOR ASSEMBLY (L9i9A) 
OBTAIN SERVICEABLE REPLACEMENT 

INTERSTAGE BLEED AIR ACTUATOR ASSEMBLY {L9&9A) 
TROUBLESHOOT 

INTERSTAGE BLEED AIR ACTUATOR ASSEMBLY (L9&9A) 
INSTALL 

INTERSTAGE BLEED AlR ACTUATOR (L-IU13) 
OBTAIN SERVICEABLE REPLACEMENT 

INTERSTAGE BLEED AIR CONTROL VALVE (L1U13) 
TEST 

INTERSTAGE BLEED AIR CONTROL VALVE (LI Un) 
OBTAIN SERVICEABLE REPLACEMENT 

INTERSTAGE BLEED AIR CONTROL VALVE {L1U13) 
TROUBLESHOOT 

INTERSTAGE BLEED AIR CONTROL VALVE (LIUIS) 
INSTALL 

INTERSTAGE BLEED AIR BAND 

OBTAIN SERVICEABLE REPLACEMENT ^--^ 



12 3 4 



10 23 29 23 15 

13 29 23 21 13 

31 2^ 31 10 3 

9 18 21 30 23 



78 32 



I X r ^6 



X i ^3 



ID 



22 



X K 63 



62 



16 



62 30 



60 



56 



60 



"^8 



52 



38 



U 29 

13 33 

10 30 

28 23 
6 23 

12 22 

^ 32 

29 28 
17 25 
33 31 
15 20 
15 30 

6 25 
26 30 
19 19 

11 31 
22 25 

7 24 



18 7 

28 15 

28 24 
12 II 

30 32 

32 25 

29 26 

19 7 

31 20 
7 13 

37 13 

15 9 

27 23 

9 8 

33 8 
22 25 
18 7 
27 28 



27.^ 20 30 16 7 
19 24 21 28 9 
ID 6 29 30 25 



ERIC 
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SUPERVISORS 



Task 



'Nl "TURBINE WHEEL (L-13) 
REPAIR 

Nl TURBINP. WHEEL (L-13) 

OBTAlN-SERVICEABLE REPLACEMENT 

Nl TURBINE WHEEL (L-13) 
REMOVE 

Nl TURBINE WHEEL (L-13) 
INSTALL 

N2 TURBINE WHEEL (L-13) 
R E PA I R 

N2 TURBINE WHEEL (L-13) 

OBTAIN SERVICEABLE REPLACEMENT 

N2 TURBINE WHEEL (L-13) 
REMOVE 

N2 TURBINE WHEEL (L-13) 
INSTALL 

STARTING FUEL MANIFOLD 
PURGE 

STARTING FUEL MANIFOLD 

OBTAIN SERVICEABLE REPLACEMENT 

STARTING FUEL NOZZLES 

06TAIN SERVICEABLE REPLACEMENT 

STARTING FUEL NOZZLES 
* REMOVE 

MAIN FUEL MANIFOLD (L-5 THRU II) 
PURGE 

MAIN FUEL MANIFOLD (L-5 THRU U) 
OBTAIN SERVICEABLE RSPLACEHENT 

MAIN FUEL MANIFOLD (L-5 THRU ID 
TROUBLESHOOT 



MAIN FUEL MANIFOLD (L-131 

OBTAIN SERVICEABLE REPLACEMENT 

MAIN FUEL MANIFOLD (L-13) 
TROUBLESHOOT 

MAIN FUEL MANIFOLD (L-13) 
REMOVE 

MAIN FUEL MANIFOLD (L-13) 
INSTALL 

FUEL DIVIDER C DUMP VALVC (L-13» 

♦ OISASSEM0LE 

FUEL DIVIDER C DUMP VALVE (L-13) 
REPAIR 

FUEL DIVIDER C DUMP VALVE (L-13: 

* ASSEMBLE 

FUEL DIVIDER L DUMP VALVE (L-13) 
OBTAIN SERVICEABLE REPLACEMENT 

FUEL DIVIDER C DUMP VALVE (L-13) 
TRCUBLESHOOr 

FUEL DIVIDER C DUMP VALVE (L-13) 
REMOVE 



5Nev»67«» 
lMust6« 

Imt To 

!Perf»i» 
m Once 



Aoouflt of OiftctioaRequtftd 



0 < Nototservtd 0( task not pedoroned 

1 CM$t»t dij«ticn 

2 Muchdirectioo 

3 Sose Dircctiw 

< Little (JkCCIiW 

S Nod<tec(iot) 



1 2 3 4 S 



0 8« ^0 "15^ 20 10 15- 

0 78 22 II 22 19 26 

0 79 31 15 23 12 19 

79 31 15 23 12 19 

85 ^2 16 21 II II 

0 77 21 21 18 25 

0 78 30 19 22 II 19 

0 78 33 15 22 II 19 

53 19 19 28 21 12 

^5 12 6 25 30 27 

^9 II 5 29 31 2^ 

^7 II 23 23 29 U 

58| 20 16 29 2^ 12 

f i 

j 51 15 3 20 3^ 27 

*9 • 2 3 16 34 19 8 



66 



65 



18 10 20 30 23 



2« 29 31 10 7 

66 20 28 16 28 8 

66 20 33 15 25 8 

83 j 30 20 30 5 15 

! 

«3 30 25 25 5 15 

82 38 19 19 10 

72 j 15 6 30 2^ 2^ 
71 3^ 14 3^ 6 11 

73 j 19 19 20 22 13 
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iz: 

{Must e« 
m\t To 

J At Onc€ 
JW»thUttle 
zDiiectioo 
I X,20% 
1 0 2(r. 



SUPERVISORS 



FUEL DIVIDER C DUMP VALVE (L-13) 
INSTALL 

MAIN FUEL NOZZLES a-5 THRU 11) 
OBTAIN SE^IVICEABLE REPLACEMENT 

MAIN FUEL NOZZLES (L-5 THRU lU 
REMOVE 

MAIN FUEL NOZZLES tL-5 THRU II) 
INSTALL 

EXHAUST THERMOCOUPLE ASSEMBLY 
TEST V<ITH J5T-CAL ANALYZfR 

exhaust thermocouple assembly 
tr0u8lesh00t 

Engine exhaust tail pipe 
♦ repair by stop drilling 

Engine exhaust tail pipe 

REPAU 6Y welding 



ENGiNf oil SHUT-OFF VALVE tOCC MODELS) 
REhOVE 

ENGINE OIL PUMP 

ADJUST PRESSORS RELIEF VALVE 

ENGINE OIL PUMP 

trcublfshoot 

ENGINE OIL PRESSURE R6LIEF VALVF 

disassemble 

ENGINE CIL pressure RFLIEF VALVE 

* REPAU 

ENGINE OIL PRESSUfte RfcLUF VALVE 
ASSEMBLf 

ENGINE CIL PRESSURE RELIEF VALVE 

♦ ADJUST 

Engine cil prfssure relief valve 

OBTAIN SERVICEABLE ftePLACeH5NT 

engine oil pressure relief valve 
trqublfshoot 

Engine oil pressure relief valve 

REMOVE 

ENGINE OIL PRESSURF RELIEF VALVE 
INSTALL 

ENGINE OIL MANIFOLD 

OBTAIN SERVICEASLk REPLACEMENT 

ENGINE OIL MANIFOLD 
REMOVE 

ENGINE OIL MANIFOLD 
INSTALL 

ENGINE OIL TEMPFRATURE BULB 
TROUOLESHOOT 

ENGINE OIL TEMPERATURE BULB 
INSTALL 

ENGINE IAS AN OPERATIONAL SYSTEM) 
* TEST WITH JET-CAL ANALYZER 



ERIC 



180 



Aoocftt 6f Oitechon Re<Mr<d 
by New6?N20(%) 


0 Not odxrv^d 0( M\ P^riorrcd 

1 Constant ditection 
2« Much<Jirection 
3'SoPic Oueclioo 
4^Littl«d)rection 

S < Ho ditection 


0 


I 




3 




S 


73 


22 


22 


25 


19 


13 


6^ 


16 


5 


25 


32 


?3 


63 


13 


16 


31 


22 


18 


63 


16 


Id 


31 


20 


16 


6^ 




27 


23 


11 


7 


S ^9 


21 


23 


3^ 


16 


6 


5S 


; i 


12 


20 




22 


79 


\n 

i 


31 


^15 


15 


8 






9 


27 


39 


2C 


38 


21 


19 


32 


24 


4 



0 7B 



36 j 22 24 28 19 6 

] 

72 j 21 12 44 15 9 

I 

26 19 3D 19 7 

24 15 38 15 9 

19 16 39 19 6 



I 

X 41 1 B 6 31 35 21 



29 



23 



63 



17 27 33 19 4 

10 13 30 36 U 

U 19 24 36 10 

6 5 29 34 26 

5 13 26 35 21 

5 15 26 34 21 

n 23 30 24 11 

3 16 16 43 22 

33 24 33 4 7 
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SUPERVISORS 



Task 



n Spying 
|Ne^S7N20 

BAtleTo 

fiAtOncc 

^Oire(tion 
X>20% 

0. m 



Anoon) otOitection Required 
by New (;n20(%) 



0 » M ot>5Cfvc«i w la$k not perfornxd 
1 ' CwstanI djfeciicn 

3 ^ ^3ie Onection 

4 liitte direction 



12 3 4 



ENGINE (AS AN OPERATIONAL SYSTEM) 
PRESERVE 



Engine (as an operational system) 

PACKAGE 

HYORAULIC RESERVOIR 

OISASSEMBLE PRESSURUEO (0 MOOED 

HYORAULIC RESERVOIR 

REPAIR PRESSURIZEO (0 MOOED 

HYORAULIC RESERVOIR 

ASSEMBLE PRESSURIZ£D (0 HOOEL) 

HYORAULIC RESERVOIR 

TROUBLESHOOT PRESSURIZEO (0 MOOED 

HYORAULIC RESERVOIR 
INSTALL 

HYORAULIC HOOULES (C MOOED 
0ISASSEM8LE 

HYORAULIC MOOULES (C MOOED 
REPA IR 

HYORAULIC'MOOULES (C MOOED 
ASSEMBLE 

HYORAULIC ACCUMULATOR (C HOOEL) 
OBTAIN SERVICEABLE REPLACEMENT 

HYORAULIC ACCUMULATOR (C HOOEL) 
REMOVE 

HYDRAULIC RUHR DRIVE QUILL ASSEMBLY (C MODEL) 
OBTAIN SERVICEABLE REPLACEMENT 

HYdRAUlIC RUHR DRIVE QUILL ASSEMBLY (C MODEL) 
REPAIR BY REPLACING 0-RInGS 

HYORAULIC RUHR DRIVE QUILL ASSE^LY (C MODEL) 
INSTALL 

TRANSMISSION OIL PUMP 

OBTAIN SERVICEABLE REPLACEMENT 

INTERMEOIATE GEAR BOX i^Z OEG.GEAR BOX) 
OTSASSEMBLE 

INTERMEOIATE GEAR BOX ("^2 OEG.GEAR BOX) 
/SSEMBLE 

OYNAMIC STOPS (C MODEL) 
PACKAGE 



FREE AIR TEMPERATURE IhOICATQR 
OBTAIN SERVICEABLE REPLACSMENT 

COPILOT ATTITUOE INOICATOR 
AOJUST 

VERTICAL VELOCITY INOICATOR 
ADJUST 

OMNI INOICATOR (CROSS POINTER) 
OBTAIN SERVICEABLE REPLACEMENT 

OHM INOICATOR (CROSS POINTER) 
REMOVE 



56 

57 
73 
79 
7^ 

53 
38 
7^ 
80 
0 j 7^ 
X j ^0 
^0 
58 
63 



U 25 29 2^ 9 



9 28 19 

18 15 ^2 

16 16 

16 16 39 
11 26 ^0 

7 25 

13 25 31 

17 29 33 
13 28 31 



31 13 

15 9 

16 8 
19 10 
16 7 
33 21 

9 22 

8 13 

9 19 



7 8 26 36 23 



8 16 29 
6 10 36 



OMNI INOICATOR (CROSS POINTER) 
INSTALL 



7 27 36 

X ( 57 8 15 31 

^4 7 7 31 

81 I 33 29 25 

81 33 25 ?9 

A8 7 8 21 

28 



67 



6A 



26 21 
28 20 
18 IJ 

27 19 

30 2^ 
^ 8 
8 ^ 

31 31 



3 3 26 35 32 

28 20 28 18 9 

30 20 20 18 II 

j 9 6 28 32 26 

<»7 6 II 21 30 32 

<»7 6 12 20 29 33 



} 



IfrJ 
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SUPiftVlSORS 



RADIO MAGNETIC COHPASS INDICATOR 
REMOVE 

STANDBY CDMPaSS 

SERVICE BY AOOITIDN OF FLUID 

STANDBY COHPaSS 

OBTAIN SERVICEABLE REPLACEMENT 

STAND6Y COMPASS 
I NSTALL 

GENERATOR LOAOHETER 

OBTAIN SERVICEABLE REPLACEMENT 

GENERATOR LDaOHETER 
REMOVE 

DC VOLTMETER 

OBTAIN SERVICEABLE REPLACEMENT 

DC VOLTMETER 
REMOVE 

AC VOLTMETER 

OBTAIN SERVICEABLE REPLACEMENT 

AC V01TMET5R 
REMOVE 

HEATER CONTROL PANEL 
DISASSEMBLE 

HEATER CONTROL PANEL 
REPAia 



New6?N20 
Must Be 
Able To 
Pejfwn 
At Ofice 
IWiirtLiUfe 
Direct ion 

0 :o. 



Anocftt ot HmUw Re^^ited 
ty New6JK?0t%» 



0 • Not ob$<fvei3 o» U%\ not perfoifp<i3 

1 Constjftl duectiw 

2 M«cf»Jirecl»on 
3 -Sow Oirectico 

4 Little ^trectioo 

5 Nodireciion 



1 2 3 



5 



5 8 21 35 31 
29 21 25 II 
5 ^ 26 3^ 3D 



3 II 16 32 38 

5 5 26 36 20 

3 ID 19 35 33 

5 ^ 27 35 28 

3 II 19 33 35 

5 ^ 26 36 27 

3 9 17 37 34 

63; 15 3D 25 15 15 

86^ 12 35 29 6 18 



ERIC 



HEATER CONTROL PANEL 
ASSEMBLE 

HEATER CONTROL PANEL 

OBTAIN SERVICEABLE REPLACEHEI^T 

HEATER CONTROL PANEL 

trdubleshoot 
heater control panel 

REMOVE 

HEATER CONTROL PANEL 
INSTALL 

HEATINC & BLEED AIR SEPARATOR VALVE CONTROL 
OlSASSEKBLE 

HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
REPAIR 

HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
ASSEMBLE 

HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
ADJUST 

HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
OBTAIN SERVICEABLE REPLACEMENT 

HEATING & BLEED AIR SEPARATOR VALVE CONTROL 

trgublesmqot 

HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
REMOVE 

HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
Install ^ ^ . 

lb JL 
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D I 83 ID 38 14 14 

I 

X I 69 I 3 II <»l 22 

D i 73 I 9 38 31 9 13 

I 

72! 3 15 26 35 21 

t 

T2 j 3 21 24 32 21 

81 I 26 22 22 22 9 



3D 20 15 20 15 

29 25 17 17 13 

29 29 21 II II 

ID 10 2^ 3? 2^ 

23 26 31 10 10 

13 15 25 28 20 

13 20 23 25 20 



SUPERVISORS 



Ab[« To 
Perfom 

1«WilhLitt(e 



CABIN FlOOR REGISTERS ANO OUCTS 
OBTAIN SERVICEA8LE REPLACEMENT 

CABIN AIR VALVES " 

OBTAIN SERVICEABLE REPLACEMENT 

CABIN AIR VALVES 
REMOVE 

CABIN AIR VALVES^ 
INSTALL 

HOT AIR MIXING VALVE 
0ISASSEM8LE 



HOT AIR MIXING VALVE / 
ASSEMBLE 

HOT AIR MIXING VALVE 

OBTA'N SERVICEABLE REPLACEMENT 

HOT AIR MIXING VALVE 
REMOVE 

HOT AIR HIXING VALVE 
INSTALL 

NOISE SUPPRESSORS 
REPAIR 

NOISE SUPPRESSORS 

OBTAIN SERVlCgABLE REPLACEMENT 

NOISE SUPPRESSORS 
RPMnvE 

NOISE SUPPRESSORS 
INSTALL 

HEATER BLEEO AIR SELECTOR VALVE 
OBTAIN SERVICEABLE REPLACEMENT 

HEATER BLEEO AIR SELECTOR VALVE 
TROUBLESHOOT 

HEATER BLEEO AlR SELECTOR VALVE 
REMOVE 

HEATER BLEEO AIR SELECTOR VALVE 
INSTALL 

FOUR WAY CONTROL VALVE SOLENOlO 
OBTAIN SERVICEABLE REPLACEMENT 

FOUR WAY CONTROL VALVE SOLEHOIO 
TROUBLESHOOT 

FOUR WAY CONTROL VALVE SOLENOID 
REMOVE 

FOUR WAY CONTROL VALVE SOLENOIO 
INSTALL 

BLEEO AIR FOUR WAY CONTROL VALVE 
OBTAIN SERVIC6AflL6 RFPLACEmENT 

BLEEO AIR FOUR WAY CONTROL VALVE 
TROUBLESHOOT 



BLEEO AIR FOUR WAY CONTROL VALVE 
REMOVE 



Ainouftl Of Direction Requwed 



0 " Not Ot(«fved Of t JSK not KffOtr^ij 
) CoRSlk^tduection 

2 M-jch direction 

3 So'^ Direction 
r little direction 
S No direction 



^8 



^6 



^5 



12 3 4 



5 5 22 35 33 

3 6 22 35 3^ 

3 8 20 38 32 

I 

^5 j 3 9 18 36 33 

82 I U 18 36 23 9 



82 U 27 32 

6^ 5 5 30 

6^ 5 7 35 

65 i 5 10 29 

83 ^ 20 15 20 

6o I 5 8 2^ 

68 5 II 29 

X 1 68 j 5 16 2^ 

X I 6B 8 5 31 

! f 

0 I 69 I 32 ^7 

X 1 69 ^ « 11 3« 



X ! 69 



6r 



68 



67 



B 16 26 

5 10 28 

18 23 28 

5 10 33 

67 ; 5 13 25 

i 

66 i 6 12 3"^ 

I 

66 ! 22 2^ 29 



t 



18 9 

32 30 

26 2 8 

29 2 9 

25 20 
39 2^ 

26 29 
26 29 
36 21 

29 10 

32 10 

^0 18 

18 13 

38 15 

<i3 15 

32 17 

12 12 



X 66 i 7 20 32 2^ 17 



BLEEO AIR FOUR WAY CONTROL VALVE 
INSTALL 



IB. J'' 



|) X 



66 1 7 2? 32 22 17 
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OEFROSTeR CONTROL VALVE 

OBTAIN SERVICEABLE REPLACEMENT 

OEFRCSTER CONTROL VALVE 
REMOVE 

DEFROSTER CONTROL VALVE 
INSTALL 

DEFROSTER NOZZLES 
REPAIR 

DEFROSTER NOZZLES 

OBTAIN SERVICEABLE REPLACFMENT 

OEFRCSTER NOZZLES 
REMOVE 

DEFROSTER NOZZLFS 
INSTALL' 

FOOT KAWHfcR COMTROL 
REPAIR 

FIOT WARMFR CONTROL 

OBTAIN SERVICEABLE REPLACF^FNT 

FOOT WARMER CONTROL 
REMOVF 

FOOT WARMER CDHTRCL 
INSTALL 

FOOT WARMFR VALVE 
PIO 

FOOT WARMER VALVE 

OBTAIN SERVICEABLE REPLACEMENT 

FOOT WARMER VALVE 
REMOVE 

FOOT WARMER VALVE 
INSTALL 

AIR SCOOP ASSEMBLIES 
P&PAIR 

AIR SCrOP ASSEM6L lES 

OBTAIN SERVICEABLE REPLACEMENT 

AIR SCCOP ASSEMUIES 
RE WOVE 

AIR SCnOP ASSEMBLIES 
INSTALL 

AIR SCOOP PAN DRAIN TUBES 

OBTAIN SERVICEABLE RbPUACEMENT 

AIR SCCOP PAN DRAIN TUBES 
RFMOve 

AlP SCCOP PAN DRAIN TUBES 
I NSTALL 

AUXlllARY FUEL SYSTEM 
DISASSEMBLE 

AUXILIARY FUEL SYSTEM 
REPAIR 

AUXILIARY FUEL SYSTEM 
ASSFHBLE 



n \ 



SUPERVISORS 



Musi Be 

AWf To 

Pettctfi 

AtOnif 

WitnLittic 

Otiection 

0 m 



Afouni ol Direction Required 
ty N(w 67N20(M 



0 • Net obJ^fvctf or tasV«ot perforned 

1 > Coostanl direction 
I " tAiCh direction 

3 - Some Direction 
4 " Little direction 
5 • No direction 



II X 



0 
73 

7^ 

7^ 

85 

7^ 

7^ 

7^ 

«7 

78 

79 

79 

83 

79 

79 

79 

70 

^3 

^3 

^3 

5^ 

5^ 
79 
82 
78 



1 2 3 4 5 



6 6 2^ 36 27 
9 16 25 28 22 
9 16 25 26 22 
6 28 33 22 H 
3 9 25 3^ 28 
3 13 32 29 23 
3 13 29 32 23 
13 31 25 25 6 

7 7 30 33 22 

8 12 35 27 19 
8 1 2 35 27 19 

19 29 29 U 10 
8 R 27 38 19 
12 12 28 32 16 
12 12 28 32 16 
8 28 39 19 

^ 4 23 35 33 
6 3 16 ^0 35 
6 ^ 15 37 38 
^ ^ 29 3^ 30 
5 20 30 
^ 7 18 39 32 
32 2^ 28 12 ^ 
36 18 23 18 5 
30 22 30 15 <» 
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SUPERVISORS 




UustBe 
Able To 
Peifora 
At Oftce 
With Little 
Oirectiort 

Os20% 


Aaount of Ottecti'oft RtQuited 
by New(7N20i%) 


TasV 


0 
1- 

2- 
3. 
4- 
5 


Not obitnt6 ot tasV not petf oraed 

Constant bitection 

MKh direction 

Sone Diiection 

Ltttledirectioo 

No di recti CO 


. \ 


0 


1 


2 


3 


4 


s 


AUXILIARY FUEL SYSTEM 
SERVICE 


X 


71 


17 


14 


29 


29 


11 


AUXILIARY FUEL SYSTEM 

OBTAIN SERVICEABLE REPLACEMENT 


X 


69 


16 


5 


29 


34 


16 


AUXILIARY FUEL SvSTEH 
TROUBLESHOOT 


X 


70 


22 


28 


31 




6 


AUXILIARY FUEL SYSTEM 
INSTALL 


X 


71 


20 


14 


37 


17 


11 


UNIVERSAL PYLON (EXTERNAL STORES) 
REPAIR 


0 


78 


26 


11 


26 


19 


19 


BATTERY SUMP JAR (0 MODEL) 

OBTAIN SERVICEABLE REPLACEMENT 


. 


51 


7 


3 


25 


27 


38 


BATTERY SUMP JAR (0 MODEL) 
INSTALL 


X 


50 


3 


d 


13 


30 


46 


MAIN GENERATOR (ON TRANSMISSION) 
REPAIR 


0 


83 


43 


10 
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EXTERNAL POWER OOOR LIMIT SWITCH 
AUJUST 

EXTERNAL POWER OOOR LIMIT SWITCH 
08TAIN SERVICEABLE REPLACEMENT 



EXTERNAL POWER OOHR LIMIT SWITCH 
REHOVe 

EXTFRNAL POWER OOOR LIMIT SWITCH 
INSTALL 

FIRE WARNING LIOhT 
REPAIR 

RHEOSTATS 

OBTAIN SERVICEABLE REPLACEMENT 

RHEOSTATS 

TROUSLESHOOT 

RHEOSTATS 
REMOVE 

RHEOSTATS 
INSTALL 

THERMOCOUPLE LEAD SPOOL RESISTOR 
ADJUST 

THERMOCOUPLE LEAD SPOOL RESISTOR 
OBTAIN S6RVICF.ABLE REPLACEMENT 

THERHOCOUPLfc LEAD SPOOL RESISTOR 
TEST 

ThERMOCOUPLc LEAO SPOOL RESISTOR 
TRCUBLESHOOT 

THERMCCCUPLE LEAD SPOOL RESISTOR 
REMQVfc 

THfRHOCCUPLE LFAO SPOOL RFSISTOR 
INSTALL 

HYDRAULIC BYPASS SOLENOIO VALVE 
OlSASSewftLh 

HYDRAULIC BYPASS SOLENOIO VALVE 
ASSEf'BLE 

HYO^IAULIC *^YPASS SOLENOID VALVE 
OBTAIN SfiRVICEABLE RfcPLACEMCNT 

HYDRAULIC BYPASS SOLENOID VALVF 
TROUBLESHOOT 

28 VOL I AC TRANSFORMER 

OBTAIN SERVICHAOLE REPLACEMENT 



28 VOLT AC TRANSFORMER 
TRCUeLESHOOT 

28 VOL I AC TRANSFORMER 
REMOVE 

28 VOLT AC TRANSFORMER 
INSTALL 

T0R0U6 PRESSU^e TRANSMITTER 
IROUBLS SHOOT 

TOROUF PRESSURE TRANSMITTER 
INSTALL 
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Appendix F 



ORGANIZATIONAL LEVEL: MISCELLANEOUS TASKS PERFORMED, 

BY EXPERIENCE GROUP 

/ 

Appendix F presents data on the responses of oi^anizational mechanics and crew 
chiefs to the 29 miscellaneous maintenance tasks covered in Section IV of the JDI. 
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Appendix G 

ORGANIZATIONAL LEVEL: /AAINT|HANCE^RELATED EQUIPMENT 
USED, BY EXPERIENCE GROUP 

Responses of organizational mechanics and crew chiefs to the Section IV items 
dealing with use of 40 items of maintenance-related equipment are presented in 
Appendix G. 
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• Appendix H 

DS/GS LEVEL: MAINTENANCE TASKS PERFORMED BY 10% OR 
MORE OF THE LOW- EXPERIENCE GROUP (0-6 MONTHS) 

Appendix H is the DS/GS counterpart of Appendix B. 
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Appendix J 

DS/GS LEVEL: MAINTENANCE TASKS PERFORMED BY 
THE 13+ MONTHS EXPERIENCE GROUP BUT NOT BY 
GROUPS WITH LESS EXPERIENCE 



Appendix J is the DS/GS counterpart of Appendix D. 
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Appendix K 

DS/GS LEVEL: MAINTENANCE TASKS PERFORMED BY LESS 
THAN 10% OF ANY EXPERIENCE GROUP 

Appendix K is the DS/GS counterpart of Appendix E. 
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1 ^ 


35 


4 


11 


14 


43 


29 


TRANSMISSION OIL TEMP THERMO-SWITCH 
TROUBLESHOOT 


X 


38 


11 


25 


14 


50 


0 


TRANSMISSION OIL TEMPERATURE THERMO-BULB 
REPAlk BY REPLACING 0-RINGS 


X 


41 


4 


23 


8 


42 


23 


TRANSMISSION OIL TEMPERATURE THERM0-BUL8 
TROUBLESHOOT 


X 


40 


11 


26 


15 


48 


0 


TRANSMISSION nil TPMPPRATiioi: rucourL^am o 
INSTALL 


X 


39 


4 


7 


15 


48 


26 


TRANSMISSION OIL LEVEL SIGHT GAUGE 

REPAIR _ 

27 


X 


58 


11 


11 


26 


37 


16 
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SUPERVISORS 





\m To 
'w.hLmie 


Amount «l Oireclion Required 




0 
1 
2 

3 
4 
5 


Not obSMved Of l2sk not pcrfotoed 

^ch direction 
Sono Ditection 
l»itte direction 
Hoducctiort 




0 


I 


2 


3 


4 


5 


TR AN^M K^lnN mi DiiiiD crocckj 
1 nMPion t Do lun UIU rvnr dURCCN 

OBTAIN SERVICEABLE REPLACEMENT 


X 


35 


it 


14 


\\ 


43 


29 


INTERHEOIATE GFAR BOX U2 OEG.GEAK BOX! 
REPAIR 


0 


76 


9 


36 


27 




Q 


STA6ILIZ6P 8AR 
BALANCE 


X 


58 


; 23 


22 






1 i 


ANTI-DRIVE LINK ASSEMBLY (C MODEL ONLY) i X 
PACKAGE 


19 


3 


\ I 


14 


54 


I 7 


TAIL RClTOft A^^^PMAlV 

REPAIR BLADES 




70 




46 




• 


0 


rKCC A IK icnK^KAiUKc INDICATOR 
OBTAIN SERVICEABLE REPLACEMENT 




26 


3 




19 






PILOT ATTITUDE INDICATOR 
★ ADJUST 


i ^ 


70 


15 


38 


15 


23 


6 


COPILOT ATTITUDE INDICATOR 
ADJUST 


i X 

t 


70 


f 15 


38 


15 


23 


8 


COPILOT ATTITUDE INDICATOR 
TROUBLESHQOT 


i 

! 


55 


20 


15 


30 


30 


5 


VERTICAL VELOCITY INOICATOR 
ADJUST 


X 


67 


21 


29 


29 


21 


0 


ALTIHETER 

TRDUBLESHOOT 


X 


49 


9 


27 


36 


23 


5 


OHNI INOICATOR (CROSS POINTER) 
OBTAIN SERVICEABLE REPLACEMENT 


X 




5 


0 


18 


59 


18 


OHNI INOICATOR ICROSS POINTER) 
REMOVE 


; X 

\ 






0 


2l 


63 


13 


RADIO MAGNETIC COMPASS INOICATOR 
OBTAIN SERVIC&ABIE REPLACEMENT 

1 




48 


5 


9 


14 


59 


14 


STANDBY CDHPASS 

SERVICE BY ADDITION OF FLUIO 


' 0 


f c 


27 


1 8 


18 


36 


0 


STANDBY COMPASS { x 
COMPENSATE 


A 1 
o k 


24 


24 


18 


29 


6 


STANDBY COMPASS f x 

OBTAIN SERVICEABLE REPLACEMENT 11 

'( 


40 


* 

0 


0 


24 


56 


I '4. 


GAS PROOUCER {Hi) TACHOMETER I 
TEST 


1 0 

1 




33 


13 


33 


20 


0 


GAS PROOUCER (Nl ) TACHOMETER 
TROUOLESHOOT 




50 


14 


23 


32 


27 


5 


DUAL TACHOMETER 

OBTAIN SERVICEABLE REPLACEMENT ] 




^9 


3 


7 


20 


53 


17 


TORQUE METER INDICATOR ! x 
INSTALL jl 


27 


3 


6 


16 


53 


22 


GENERATOR LOAOMETER Jf x 
OBTAIN SERVICEABLE REPLACEMENT )j 


3^ 


4 


7 


19 


52 


19 


GENERATOR LOAOMETER 
TRDUBLESHOOT 


X 


52 


U 


29 


19 


38 


0 


GENERATOR LOAOMETER 
INSTALL 


X 


36 


4 


7 


18 


46 


25 


DC VOLTMETER 

OBTAIN SERVICEABLE REPLACEMENT 




33 


4 


7 


16 


50 


21 


. 273 
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SUPERVISORS 




llHj$tB< 
AbJ* To 
Peffwn^ 
AtOflce 

Walk 1 >ti 

OircctiOR 
X>20^ 


Aaoufl) ot GmUw Requred 
by Hti, ilUTO (M 




0 
1 
2 
3 
4 
5 


Not observed Of U%k rot pedormed 

Coosfjflt diffclioft 

Much difccticn 

Soire Oirectio-T 

Little diteclion 

No di recti 0^1 




0 ?0% 
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I 


2 


3 


< 


S 


- - „, ,..„ . , „.. , . 

OC VOLTHETcR 
'TR0U8LESH00T 


1 X 


52 


14 

■ 


29 


2^ 


29 


5 


AC VOLTMETER 

OBTAIN SERVICEABLE REPLACEMENT 


X 

i 


34 


4 


7 


19 


48 


22 


AC VOLTMETER 
TftOUBLeSHOOT 


1 ' 

1 


52 


14 


29 


24 


29 


5 


TPAN^MT^^rnM A PNf^TNP 0\\ PRF^^DR^ INDICATORS 
TROUBLESHOOT 


I * 

1 


52 


14 


24 


24 


33 


5 


EXHAUST TEMPERATURE INDICATOR 
TEST 


1 ° 


59 


22 


28 


39 


11 


0 


FUEL PRESSURE INDICATOR 
TROUBLESHOOT 


X 


51 


19 


24 


19 


33 


5 


PITOT STATIC SYSTEM 
PURGE 


i X 

♦ 


39 


19 


15 


33 


JO 


4 


HEATER CONTROL PANEL 
OISASSEMBLE 


1 

' 0 

i 


77 


20 


20 


20 


30 


10 


1 

HEATER CONTROL PANEL \\ 0 
REPAIR '\ 

ii 

HEATER CONTROL PANEL i 0 
ASSEMBLE |. 


79 


22 


22 


22 


33 


0 


77 


20 


20 


20 


30 


10 


HEATER CONTROL PANEL 

OBTAIN SERVICEABLE REPLACEMENT 




73 


9 


18 


18 


36 


18. 


HEATER CONTROL PANEL | 0 
TROUBLESHOOT ]' 

i\ 

HEATING t BLEED AIR SEPARATOR VALVE CONTROL | 0 
OISASSEMBLE 


72 


17 


25 


17 


33 


8 


74 


27 


18 


36 


16 


0 


HEATING & BLEED AIR SEPARATOR VALVE CONTROL ! 
REPAIR i 


0 


74 


36 


Id 


27 


16 


0 


HEATING & BLEED AIR SEPARATOR VALVE CONTROL i| 0 
ASSEMBLE 1 


74 


36 


9 


36 


16 


0 


HEATING i BLEED AIR SEPARATOR VALVE CONTROL ^ 
AOJUST 


X 


65 


20 


27 


33 


20 


0 


HEATING I BLEED AIR SEPARATOR VALVE CONTROL 
OBTAIN SERVIC<=ABLE REPLACEMENT 


X 


63 


7 


13 


13 


40 


27 


HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
TROUBLESHOOT 


X 


64 


27 


20 


27 


27 


0 


HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
REMOVE 


X 


62 


0 


19 


13 


56 


13 


HEATING & BLEED AIR SEPARATOR VALVE CONTROL 
INSTALL 


X 


62 


6 


13 


19 


50 


13 


CAOIN FLOOR REGISTERS ANO OUCT$ 

OBTAIN SERVICEABLE REPLACEMENT | 


X 


39 


4 




1 2 


48 


20 


CABIN FLOOR REGISTERS ANO OUCTS i 
REPAIR 


0 


64 


20 


13 


20 


40 


7 


HOT AIR MIXING VALVE 
DISASSEMBLE 


0 


79 
f £ 


8 


25 


33 


25 


8 


HOT AIR MIXING VALVE 

OBTAIN SERVICEABLE REPLACEMENT 


X 


59 


6 


18 


6 


47 


24 


HOT AIR MIXING VALVE 

27 J 


X 


60 


6 


12 


12 


47 


24 
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SUPERVISORS 





New67N20 
MtiSlB« 
Able To 

At OflCt 

WithLtttlt 

|0(rect(co 


Amount ol Direction RcQuirtd 
by New 67N20(%) 




^ 0 ' Not <*«fvt<J Of iiik not ptrforowj 
rc^stantdttectioo 
2'Uychdii«tion 

hlOTt OlfWtlOO 

4^Uttle<jittction 
S> No direction 




0 
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5 


NOlSe SUPPRESSORS 

OBTAIN SERVlCEABie REPLACEMSNT 


X 


59 


6 


24 


6' 


41 


24 


NOISE SUPPRESSUK^ 
REMOVE 


X 


57 


11 


22 


0 


50 


17 


NOISE SUPPRESSORS 
INSTALL 


X 


56 


16 


16 


11 


42 


16 


HEATER BLEEO AIR SELECTOR VALVE 
OBTAIN SERVICEABLE REPLACEMENT 


X 


66 


7 


14 


0 


43 


36 


HEATER BLEEO AIR SELECTOR VALVE 
TROUBLESHOOT 


X 


65 


7 


33 


7 


53 


0 


HEATER BLEEO AIR SELECTOR VALVE 
INSTALL 


X 

i 


64 


0 


20 


7 


47 


27 


FOUR WAY CONTROL VALVE SOLENOIO 
OBTAIN SERVICEABLE REPLACEMENT 


\ ^ 


63 


7 


13 


7 


47 


27 


PnUR WAY CONTROL VALVE SOLENOIO 
TROUBLESHOOT 


1 ^ 

i 


65 


20 


20 


13 


47 


0 


FOUR WAY CONTROL VALVE SOLENOIO (j X 
INSTALL :| 


62 


6 
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!( 

BLEEO AIR FOUR WAY CONTROL VALVE j X 
OBTAIN SERVICEABLE REPLACEMENT J 


63 
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0 


47 


27 


BLEEO AIR FOUR WAY CONTROL VALVE 
TROUBLESHOOT" 


i X 

i 


65 


13 
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13 


47 


0 


BLEED AIR FOUR WAY CONTROL VALVE 
RFMOVe 


i X 


60 
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47 


29 


BLEEO AIR FOUR WAY CPNTROL VALVE 
INSTALL 


X 


62 
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19 
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44 


25 


0EFRCST6R CONTROL VALVE j 
OBTAIN SERVICEABLE REPLACEMENT ! 

OEFRCSTER CONTROL VALVE 
REMOVE 


X 


66 
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21 
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36 


29 


X 


63 
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25 


13 


38 


25 


OEFROSTER CONTROL VALVE 
INSTALL 
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64 
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13 


40 


20 


OEFROSTER NOZZLES 

RE^^AIR ] 
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72 
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58 


17 
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OEFROSTER NOZZLES 

OBTAIN SERVICEABLE REPLACEMENT 


X 


63 
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40 
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FOOT WARMER CONTROL j 
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40 
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FOOT WARMER CONTROL 

OBTAIN SERVICEABLE REPLACEMENT | 


X 


70 
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REMOVE 1 
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INSTALL 
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68 
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62 
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FOOT WARMER VALVE 
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74 
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36 
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FOOT WARMER VALVE 
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X 


70 
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1 filial »• ; 

\M?t To 

!, X 


1 Ccn$t.vi! d.rfcti^ 
' 0^ 1 1 2 I i 


S 


FOOT' WARMER VALVE 
REMOVE 




6?! 0 2! 


7 


57 


14 


fOOT WARMER VALVE 
INSTALl 




68| 0 23 


8 


62 


8 


AIR SCCiOr ASSEM81IES 
REPAIR 


X 


491 14 !^ 

t 


23 


36 


14 


AIR 3CC0P PAN DRAIN TUBES 

OBTAIN SLRVIC6AD16 RePLACEMTNI 


X 


36 4 11 


11 


4fi 


?6 


AIR 5CC0P PAN DRAIN TU96S 
REMOVP 


X 






54 


23 


AIR 5CC0P PAN ORAIM TUflBS 
INSTM 1 


X 


39 0 IS 




56 


2? 


AUXI LIAHY PUEL SYSTEM 


o 




SO 


7 1 


0 


AUXILIARY FUEL SY$T6H 
ASS3Hf«l P 


0 


66 20 27 


3 i 




0 


UNIVFP^AL PVlONi liXFERNAl SIf)ft6S> 


X 


1 


1 1 




5 


UNIVeRSAi PYLON {PXT6RNAL STQRtS) 
R6PAiR 


0 


6! 12 18 


29 


35 


6 


UNIVERSAL PYLON (EXTFRNAL STORfS) 
ASSPHBLC 


X 


57 5 21 


16 


53 


5 


UNIVERSAL PYLON IFXTgRNAL STORES) 
ADJUST 


X 


6! 12 \^ 


24 


^ / 


0 


UNIVERSAL PYION UXTFRNAl SFORES) 
♦ OftlAIN SPkVIC6A(UF RFPLACfMtNl 


X 


S*> s s 


>0 


42 


/I 


HASre^^ CAUTION i^ANHL 
Pe^*A|R 


0 


70, 23 IS 


23 


2i 


15 


BATTfcRY (NMCAO) 
Rf PAIR 


0 


6^' 21 2'* 


14 


21 


14 


BAITCRY (NICAO) 
Ti^OUPLCSHfJOT 


X 


47, 13 ?;» 


)0 


26 




BAll PRY SU4P JAR 10 MOOED 
INSIALJ 


X 


1 26; 0 9 

1 ! 


22 


41 


28 


RELAYS IPRIHARY, CC SYSTSHI 

OBTAIN SERVICBASLH RePLACEMfNl 


X 


j 45' ^ 4 

1 j 


?6 


4 J 


2? 


RflAYS (PRIMARY, DC SYSTEM) 
IRnum (iSMOOT 


; X 


i 59, 28 11 


33 


2B 


0 


RELAYS (PRIMARY, DC SYSTEM) 
INST&l I 


X 


■ 4A 0 '} 

j \ 


30 


52 


9 


MAIM Ge'^cRAlOR (DM i HANSMISS 1 ON) 
RE-PAIR 


0 


! 82, 25 13 

; f 




25 
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SIANCBY GENHRATOR (5 TART ER-GFNf RAT OR ) 
REPAIR 


0 

1 


82; 2? 13 


38 


25 


0 


SIANDOV GEN6RATCR ( S I ART ER-OENFRAT OR) 

ir<ouuesM0OT 


! X 

i, 






1 


9 


voir AGE rtfOULATOH 

O^^TAIN S^RVICfAOLE RfPLACPHENl 




J 33' / 

i 


18 


50 


21 


R^VC^^S? CURRENT RELAY 


X 


' 3*^ '♦1/ 


12 


46 


27 
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ERIC 



Task 



REVERSE CURRENT RELAY 
TROU8LESH00T 

REVERSE CURRENT RELAY 
RFMOVE 



REVERSE CURRENT RELAY 
INSTALL 

GENERATOR FIELD CONTROL RELAY 
OBTAIN SERVICEABLE REPLACEMENT 

GENEPATOR FlELO CONTROL RELAY 
TRCU6LESH00T 

GENERATOR FIELO CONTROL RELAY 
REMOVE 

GENERATOR FIELD CONTROL RELAY 
INSTALL 

BUS CO^TROL RELAY 

OBTAIN S6RVIC6A6LE REPLACEMENT 

BUS CONTROL RELAY 
TROUeieSMOOT 

BUS CONTROL RELAY 
REMOVE 

BUS CONTROL RFLAY 
INSTALL 

OVERVOLTAGE RELAY 

OBTAIN SERVICEABLE REPLACEMENT 

OVERVOLTAGE RELAY 
TROUfiLESHOOT 

OVERVOLTAGE RELAY 
REMOVE 

TRANSMISSION SIGHT GAUGE LIGHT 
TROUBLESHOOT 

LANOING L IGHT ASSEMBLY 
TROUBLESHOOT 

EXTERNAL POWER RECEPTACLE 

OBTAIN SERVICEABLE REPLACEMENT 

EXTERNAL POWER RECEPTACLE 
TROUBLESHOOT 

EXTERNAL POWER OOOR LIMIT SWITCH 
ADJUST 

EXTERNAL POWER OOOR LIMIT SWITCH 
TEST 



EXTERNAL POWER OOOR LiHiT SWITCH 
OBTAIN SERVICEABLE REPLACEMENT 

EXTERNAL POWER OOOR LIHIT SWITCH 
TROUBLESHOOT 

EXTERNAL POWER DOOR LlHlT SWITCH 
REMOVE 

EXTERNAL POWER OOOR LIHIT SWITCH 
INSTALL 



FIRF WARNING LIGHT 
REPAIR 



28 



SUPERVISORS 



*♦ Saying 
New67N20 
SAjstB* 
Able To 

|Al Once 
NithLitU? 
jOitecticn 
1 X>20% 
0^ 20% 



Ac^ocnl cf Oitecloo Requjied 
by New 67N?0(M 
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2 -Much direction 
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! 
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! 
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I 

4o| 4 

i 
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521 14 
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X 4B 



0 64 



15 



12 24 

8 20 
18 41 

13 25 
13 25 

9 22 
20 25 

9 27 
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12 16 

24 29 
B 25 

29 21 

25 29 

13 13 
29 29 
10 40 
U 47 



44 20 

44 24 
14 5 
46 17 
50 13 

39 26 

20 5 

45 14 
45 14 

40 2B 
14 10 

42 21 
33 8 
25 8 

43 ?6 
19 10 
25 10 

21 n 



4 13 17 35 30 
15 20 30 25 10 

5 14 IB 41 23 
4 n 26 35 2 2 

25 13 19 31 13 
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SUPCRVISQRS 



FIRE WARNING LIGHT 

OBTAIN SERVICEABLE REPLACEnENT 

RHEOSTATS 

TROUBLESHOOT 

RHEOSTATS 
(REMOVE 

RHEOSTATS 
INSTALL 

THERMOCOUPLE LEAD SPOOL RESISTOR 
AOJUST 

THERMOCOUPLE LEAO SPOOL RESISTOR 
OBTAIN SERVICEABLE REPLACEMENT 

THERMOCOUPLE LEAO SPOOL RESISTOR 
TEST 

THERMOCOUPLE LEAD SPCOL RESISTOR 
TROUBLESHOOT 

THERMOCOUPLE LEAD SPOOL RESISTOR 
REMOVE 

THERMOCOUPLE LEAD SPOOL RESISTOR 
INSTALL 

HYDRAULIC BYPASS SOiENOIO VALVE 
DISASSEMBLE 

HYDRAULIC BYPASS SOLENOID VALVE 
ASSEMBLE 

HYDRAULIC BYPASS SOLENOID VALVE 
OBTAIN SERVICEABLE REPLACEMENT 



RPM LIMIT WARNING SYSTEM 
♦^ADJUST 

RPM LIMIT WARNING SYSTEM 

OBTAIN SERVICEABLE REPLACEMENT 

RPM LIHIT WARNING SYSTEM 
TROUBLESHOOT 

RPM LIMIT WARNING SYSTEM 
REMOVE 

RPM LIMIT WARNING SYSTEM 
INSTALL 

INVERTERS 

OBTAIN SERVICEABLE REPLACEMENT 

28 VOLT AC TRANSFORMER 

OBTAIN SERVICEABLE REPLACEMENT 

20 VOLT AC TRANSFORMER 
REMOVE 

TORQUE PRESSURE TRANSMITTER 

OBTAIN SERVICEABLE REPLACEMENT 

TORQUE PRESSURE TRANSMITTER 
TROUBLESHOOT 

TORQUE PRESSURE TRANSMITTER 
REMOVE 

HYDRAULIC PRESSURE WARNING SWITCH 
OBTAIN SERVICEABLE REPLACEMENT 



MiStBe 
Able To 
Peilwa 

At OrtCt 

WtlhLittle 
X 2(N 

0 n-* 



A»o«oi o! V\'ti\m Required 



0 « Not obsffved ot tasv not pcrfo»»'^ 
l« CcnstJotOtrcction 

3 SomcDKectico 

4 Litl<'C(}irc<licn 
S « No directcwi 

45^^" 22 '35 -30 - 
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0 69i 29 U 43 14 0 

\ i 
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0 ! 64J 25 13 44 13 6 
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X I 59 6 11 22 4A 17 

X ! Sq; 5 11 28 39 17 

I i 

0 I 70 2^ 8 38 31 0 

70 23 15 31 31 0 

44 4 4 21 42 29 

55I 15 40 20 20 5 

44 j 4 B 17 42 29 
501 IB 41 18 18 5 

45 0 21 21 38 21 



44 



0 20 24 36 20 



43 4 0 21 46 29 
48' 9 5 14 41 32 
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40 



52 



40 



40 



4 13 17 43 22 

4 B 20 40 2B 

14 ^4 33 19 10 

0 15 23 38 23 

B 4 16 44 26 
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SOP£RVI30RS 



?<YORAULIC PRESSURE WARNING SWITCH 
TROUBLE SHOOT 

HYORAULIC PRESSURE WARNING SWITCH 
INSTALL 

TRANSMISSION OIL PRESSURE TRANSMITTER 
OBTAIN SERVICEABLE REPLACEMENT 

TRANSMISSION OIL PRESSURE TRANSMITTER 
INSTALL 

OVERHEAD CONSOLE 

OBTAIN SERVICEABLE REPLACEMENT 

OVERHEAD CONSOLE 
TRCUBLE SHOOT 



OVERHEAD CONSOLS 
REMOVE 

OVERHEAD CONSOLE 
INSTALL 

CONTROL PANELS 
REPAIR 

CONTROL PANELS 
TROUBLE SHOOT 

CONTROL PANELS 
INSTALL 

AC t DC CIRCUIT BREAKERS t PANELS 
REPAIR 

AC t OC CIRCUIT BREAKERS t PANELS 
OBTAIN SERVICEABLE REPLACEMENT 

AC C 0C~ CIRCUIT BREAKERS t PANELS 
TROUBLE SHOOT 

AC C DC CIRCUIT BREAKERS t PANELS 
REf'OVE 

AC t DC CIRCUIT BREAKERS t PANELS 
INSTALL 

TERMINAL BOARDS AND WIRING 

OBTAIN SERVICEAOLE REPLACEMENT 

TERMINAL BOARDS AND WIRING 
TROUBLE SHOOT 

TERMINAL BOARDS ANO WIRING 
REPAIR 

TERMINAL BOARDS ANO WIRING 
REMOVE 

TERMINAL BOARDS ANO WIRING 
INSTALL 
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Appendix L 



DS/GS LEVEL: MISCELLANEOUS TASKS 
PERFORMED, BY EXPERIENCE LEVEL GROUP 



Appendix L is the DS/GS counterpart of Appendix F. 
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Appendix M 



DS/GS LEVa: MAINTENANCE-RELATED EQUIPMENT USED, 
BY EXPERIENCE GROUP 



Appendix M is the DS/GS counterpart of Appendix G. 
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Appendix N 

COMPARABILITY OF FOR/AS A AND B OF 
THE JOB DESCRIPTION INVENTORIES (JDI) 
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As noted in the text of the report, in an effort to make the administration and 
taking of the JDI an easier, less time-consuming job, the 1,294 UH-1 maintenance 
tasks in Section III of the JDI were divided in half. These two sections formed the 
basis for Forms A and B of the JDI, which applied to the individuaPs current unit 
assignment, and for the analogous Forms A-1 and B-1, which were used with combat 
returnees to CONUS and applied to the individuaPs immediate past unit assignment* 

On this basis, some 647 tasks were allocated to Section llV of Form A (or 
Form A-1), and the other 647 were allocated to Section III of Form B (or Form B-1). 
The division of tasks was done on an odd-even, or alternate, task basis. For example, 
the first hardware component listed in Appendix A, the Cyclic Control Stick, has 
eight tasks associated with it. These are: 

(1) Disassemble 

(2) Repair 

(3) Assemble 

(4) Rig to Cyclic Controls 

(5) Troubleshoot 

(6) Obtain Serviceable Replacement 

(7) Remove 

(8) Install 

Of these, the even-numbered tasks appeared on Form A (or A-1), and the odd-numbered 
ones on Form B (or B-1). 

While this division of tasks was necessary for reasons of practicality, it raised a 
question as to comparability of forms. Therefore, 22 tasks from Form A were included 
on Form B, and, in similar fashion, 22 tasks from Form B were included on Form A. 
These 44 tasks were chosen at random from the two forms. Thus, Form A and Form B 
each contained a total of 669 tasks (647 + 22) in Section III. Correlational analysis 
of the 44 tasks contained on both Forms A and B allowed some measure of the 
comparability of the two forms. These 44 tasks are identified by asterisks in the 
listing in Appendix A and are also given in Table N-1. 

Table N-1. Tasks Common to Section III of 
Forms A and B 

1 . Install Collective Pitch & Power Control Lever 

2. Rig Tail Rotor Control Pedal & Adjuster to Tail Rotor Controls 

3. Troubleshoot Tail Rotor Control Cables 

4. Obtain Serviceable Replacement for Magnetic Brake Assembly 

5. Test Inertia Reel 

6. Service Pilot or Copilot Seat 

7. Test Electrical Jettison Controls 

8. Test Rescue Hoist 

9. Rig Synchronized Elevator to Cyclic Controls 

10. Install Anti-Icing Interpreter 

11. Remove Induction System Air Filter 

12. Obtain Serviceable Replacement, Engine Induction Baffle 

13. Rig Power Lever Control Tubes to Throttle (Twist Grip) 

(Continued) 



* Sections I, II, and IV did not differ between Forms A and B; only Section III differed. 
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Table N-1. Tasks Common to Section III of 
Forms A and B (Continued) 



14. Adjust Fuel Control Unit 

15. Disassemble Power Turbine Governor Cambox 

16. Troubleshoot Power Turbine Governor Cambox 

17. Troubleshoot N2 Tachometer Generator 

18. Troubleshoot Fuel Quantity Tank Unit 

19. Install Starting Fuel Solenoid Valve Filter 

20. Remove Starting Fuel Nozzles 

21. Disassemble Fuel Divider and Dump Valve 

22. Assemble Fuel Divider and Dump Valve 

23. Remove Exhaust Thermocouple Assembly 

24. Repair Engine Exhaust Tail Pipe by Stop Drilling 

25. Repair Engine Oil Pressure Relief Valve 

26. Adjust Engine Oil Pressure Relief Valve 

27. Test Engine with Jet Cal Analyser 

28. Service Hydraulic Reservoir 

29. Assemble Hydraulic System Filters " ' ' 

30. Assemble Transmission External Oil Filter 

31 . Install Transmission Pylon Isolation Mount 

32. Diassemble Transmission Primary Oil Filter Assembly 

33. Repair Transmission Chip Detector Plug by Replacing "0" Rings 

34. Service Tail Rotor Gear Box 

35. Assemble Tail Rotor Drive Quill Assembly and Flex Coupling 

36. Remove Main Drive Shaft Assembly 

37. Service Intermediate Gear Box (42^ Gear Box) 

38. Rig Main Rotor and Rotor Assemblies 

39. Repair Collective Levers (any one) 

40. Adjust Pilot Attitude Indicator 

41. Obtain Universal Pylon Serviceable Replacement 

42. Obtain Navigation Light Flasher Serviceable Replacement 

43. Disassemble Anti-Collision Light 

44. Adjust RPM Limit Warning System 



In order to examine the A-B comparability question, correlational analyses were made 
of responses on these 44 tasks. It should be noted that these 44 tasks represent the full 
range of tasks in terms of percentage performing. Reference to Appendix A shows, for 
example, that very few mechanics reported performing Task 37-3 (Test Rescue Hoist), 
while practically all reported performing Task 162-4 (Assemble Intermediate Gear Box). 

For all organizational shop mechanics, regardless of experience level, the percentages 
reported performing the 44 tasks on Form A correlated .95 with the percentages reported 
on Form B. For all organizational crew chiefs combined. Forms A and B correlated .90. 
For all DS/GS shop mechanics, combined, however, the correlation was only .76. Each of 
these correlations is significant beyond the .001 level. The Ns for these groups were 
366 for organizational shop mechanics, 333 for organizational crew chiefs, and 72 for 
DS/GS shop mechanics (Table 4). 

These data indicate, then, that the percentage of respondents who report performing 
a given task for the Form A sample is very closely correlated with the percentage in the 
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Form B sample who report performing that same task. This relationship is quite close 
for both the organizational shop mechanic and organizational crew chief groups, and 
moderately close for the DS/GS shop mechanics group. The difference in correlations 
between those persons at the organizational and DS/GS levels is probably reflective of 
the reduction in reliability that results from the reflectively small N in the DS/GS group. 

Table N-2 breaks these correlations down by experience group. As can be seen, 
the correlations remain substantial for all organizational level groups and moderate for 
the DS/GS groups. All are statistically significant (p < .001). Reference to the subgroup 
Ns in Table 4 again shows the variation in A versus B correlation as a function of 
subgroup size. 

Table N-2. Correlations of Forms A and B by 
Unit Level and Experience Groups 



Months of Experience 



Group 


0-6 


7-12 


13+ 


Organizational Shop Mechanics 


.95 


.95 


,94 


Organizational Crew Chiefs 


.83 


.96 


.95 


DS/GS Shop Mechanics 


.72 


.90 


.68 



These data indicate that the Form A and Form B samples produced highly comparable 
and consistent results. Thus, it can be concluded with some assurance that the use of the 
two JDI forms did not significantly affect the quality of the data gathered. 

The remarkable degree of internal and external consistency in these data is 
impressive. The JDIs were carefully constructed and pretested, and they involved the 
joint efforts of many conscientious military maintenance personnel and the HumRRO 
researchers. The 771 enlisted mechanics, 180 enlisted supervivors, and 83 maintenance 
officers did a thorough and professional job of completing the JDIs to provide the 
requested information. The high correlations indicate that their responses to the indi- 
vidual task items are highly reliable and that the respondents discriminated among the 
various tasks. It is felt that the responses of these maintenance personnel can be relied 
upon, and that these data can be used to the Army's benefit. This also suggests, in terms 
of survey methodology, that splitting a lengthy task list (of the sort used here) into 
parts need not affect the quality of the data if the questionnaire forms are carefully 
constructed and administered, and if the samples are carefully drawn. This should 
make the gathering of future job description data an easier task. 



295 

302 



DISTRIBUTION LIST 



COMD TRADOC ATTN DCST 

COMD USA TRANS CTR FT EUSTIS 

COMD USA ARMOR CTR FT KNOX 

COMD USA AVN CTR FT RUCKER 

COMD USA CBT ARI1S TNG BD FT BENNING 

COMD MASSTER FT HOOD 

DIR HEL AP6 MD 

DIR USA AGNCY FOR AVN SAFETY FT RUCKER 
COMDT COMD & GEN STAFF COLL FT LEAVENWORTH 
COMDT ARMED FORCES STAFF COLL NORFOLK 
COMD USA AVN SCH ATTN EA FT RUCKER 
EA SYSTEMS ENGNR BR USA TRANS SCH FT EUSTIS 
DCSPER DA 

DPTY CHF OF STAFF FOR RSCH DEV & ACQ DA 
ARI 

ARI FLD UNIT FT RUCKER 

PRES USA ARMOR BD FT KNOX 

PRES USA MAINT 3D FT KNOX 

PRES USA AVN TEST BD FT RUCKER 

COMD USA TNG DEV AGNCY NAV TNG EQUIP CTR ORLANDO 

CHF OF NAVL EDUC & TNG ATTN CODE OOA PENSACOLA NA<^ 

CHF OF NAVL EDUC & TNG ATTN CODE N-33 PENSACOLA NAS 

CHF OF NAVL EDUC & TNG ATTN CODE N-401 PENSACOLA NAS 

CO NAVL TNG DEV CTR ATTN TECH LIB 

CHF OF NAVL RSCH PERSNEL & TNG BR ATTN CODE 458 

CHF NAV AIR TECH TNG NAVL AIR STA MEMPHIS 

TECH DIR TECH TNG DIV AFHRL LOWRY AF3 

COMD AFHRL BROOKS AFB 



2DG 



HUMAN RESOURCES RESEARCH ORGANIZATION 
300 ^iorth WattHiifton Stratt t Alixartdrta, VjnUnit 2^14 



Cx«Milivt Off leir 

DiTMbr.fbrtrdfrtm OtvtloiHMnt 

EcKtoritl ft froduetkm Omttr 



Dr. MtrtditKf 4 CriNvfotd 
Dr. Willi«m A* McCftll^ 
Mr. Siut iivttky 

Mr. CharktW. Smith 
Mr« David S. BuihfwU 



Mrs. Loj^ M. Zook 



RESEARCH DIVISIONS 



H^mflftO Enttm Dtvifion 
300 Nofth Washington Stratt 
Alaxandrla. Virginia 22314 

HumRRO Ctnt'rar Division 
v;^ Suitt 6^ 31 3 Fostar Straat 
. Dothart, Alabama 36301 

LouiaviNn RaMarch Off ict ^ 

1939 Goldsmith Una 
louisvilla, Kamuclcy 40218 

CohimbiM Rattarch Offict 

Suttf 23« 2601 Cross Country Road 
Columbus^ Gaorgta 31906 

Dotlwffi Rasaarch Off ica 

P.O. Box 428 

Fort Rucker, Alabama 36360 

HumRRO Wattarn DWHion 
278S7 Barwick Odva 
.Carmtt* California 93921 

CtPaao Rasaarch Off ica 

P.O. Box 6067 

Fort Bliss, Tam 79916 



Or. J. Daniat Lyons 
Vica.Prasldant ft Oiractor 

Or. WaltacaW. Prophet 
Vica PrnMant ft. Director 

Mr. William C. Osborn 
Office Director 



Dr. Joseph Ai Ofmstaed 
Office Director 



Dr. Paul W.Caro 
Offica Director 

Dr« Howard H. McFann 
Vice Presidant ft Diractor 

Dr. Robert D. Baldwin 
Offica Director 



297 



ERIC 



